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sha l l  ee r t i l ' 1  th i s  rep ( ) r t .  

- f hc  
re r lL r i r cd  ee r l i l ' i ea t i r rn  \ t u ten tcn ts  i t r c  p rcscn te t i .  anc l  s ienc r l  and

scu led .  l t s  l i r l l o r i  s :

Reuort  ureuarecl  bt :

" 1 . J o e f  [ , . J a n s s e n . l t e r e l t . t ' ( ( t ' t i t r t l t t t t I t r n t ( i \ ( i ( r r i r r t r r r t l t u t t e n t t i . : t l e l ' r n c t l l i l . r V l i

7 l ) .0,1(11,  l f  i r .  . \ t l tn.  ( 'o t l t , ,  LuI l  tht t t .  to t l t t  l , -L, t t  ( i ' t l r . \ ' l ; t rowlet l ,qe.  u l l  r t f ' t l rc  int i tnt t t r t io t t
(  ( ) t I t ( l i t l ( L l  i n  t l t i . r  r l t , r ' l t n t t t t l  i \  (  ( ) t ' t ' ( (  !  t t t t t l  l l l L '  i l t t t t u t t t t t {  v ' (1 . \  p i ' ( p ( t t ' e t l  i n  to ; t t l t l i t t s tL ' t ,  w i t l t  u l l
t t l t l t l i< 'u l t le rL 'qtr i rentet t t . t  i t r  t ' l rs .  , \ tR 700 nt  726.  \1" i t . ,4drn.  ( -or l t ' . "

Signature an( l  t i t le Date

"1 ,  I J re r r t f a  H .  Bo . rce .  P .G. ,  l r t re ln ' t t  t I i . f t  I l u i t  I  t i t n  t t  . u ien r i . r r rn  th r t t  t t ' t ' t r r  i s  de l i n t t l r r r  r .  AR
7l)  0. i ( /1,  11' r r .  . \L lnt .  ( ' r t r lL ' .  t tnt l  t l tut .  io  t l t t  l t t f i  r l  nn 'knou' let l ,qr .  u l l  t r f ' t l te in l l t r , rut t iot t
t o t t l t t i t t eL l  i t t  t l t i . .  l t , t t u t t t ' n l  i s  t t t t ' ) ' L ' t l  t t t t L l  t l t e  t ! o r ' ! t n t t , t t . l  t ' us  l ) t ' ( l ) L t t ' e t l  i n  t ' o t t t l t l i t u ,  t  r t i t l t  u l !

u l t l t l i t u l t l c  t ' ( L l t t i t ' ( n t ( t t t r  i r t  t l t . t .  : \ tR  700  to  726 ,  W ' i . s . . . \ t l t n .  ( ' t x le . "

Signaturc  an( l  t i t le Date

Rel lor t  re l  ieu ed br  :

"1 .  ( ' l a i r  E .  Ruenger  P .G. .  l t t re l t ' t ' t l ' t i . f . t ' t i t r t t  I  t t n t  t t  i t . t t l n t .g ru l t t . q i t t  ( t \  t l t ( t t  t t , t ' t u  i t  i l e f i naL l  i n

, \ ,R 7l : .0,1r l t ,  I17r.  .4. l t t t .  ( ' t tL le.  utrL l  t l t t t t ,  to t l r t ' l te t t  o!  t rn knt tv ' led.qe.  u l l  o l  the in. ior t r t t r t io t r

t  ot t l t t i t tet l  in  t l t i :  r lot ' t t tnenl  iy  t ' tn t t ' t  l  t t t t t l  l l te  t lot ' t t tnt ' t t l  n ' ( t . \  l ) t ' ( ,1)( t t 'e t l  in  t  ( ) t i l l ) ! i ( ln(( ,  wi t l t  t t l l

u l t l t l i tu l t l r  t ' ( ( l t t i t ' (nt ( t t t . r  i r t  c l t . : .  ' \ 'R 70()  l t t  71(. t .  l t r ' r i . . { r / r i r .  ( 'odt . "

Signature and t i t le Date

Spee l ' r ' t r .  l i i e  lu r t l  l ]  I  S .  I  I  (

5 r ' p r e  n l h e  r  l { )  I  l



2.t l

. . \ l l c n l i l t l \  e  I  c l r : t h r l t l r  S t u t l r
(  in rL rndr r . t te  r  l t t ' r r i c r l ru l  5 t t i t t c ! \

I l i r r ige  r  . . \ i - r r r I  Anr r r run i t io r r  I ) l i rn t

[ , \E( ' t jTI  VE St '  \ l  NIAR\ '

' l ' h c l J r r d g c r r \ r t n r , , \ t t i n r u n i t i t ) n l ) l i . u r t ( : . ,  
i  \ i ' , ;  , ' . , - r . i ' ) .  l o e i t t e t l  i n s t i u i h - e u n t r a l  \ \ ' i s e r i n s i n

r i i t h i r t  Su t t tp te r  a l td  \ ' l e r r i n tae  Io *nsh ips  i n  SaLrk  ( ' oun t \ ' .  \ \ as  cons t ruc tcd  in  l 9 -11  to  p roducc
s t t . t okc l css  gL t r t l t o *de t ' a t rd  so l i t l  I r r ckc t  p r t l pc l l an t  a :  n rLu r i t i ons  e ( )n tp ( ) l t cn ts  l i r r  W 'o l k l  W i r r  I L
l ' he  i n : tu l l u t i o t t  i s  l oeu tcd  on  the  Suuk  l ' r a i r i c .  bc t r reen  thc  l l i r n ib rx r  l {angc  und  the  Wiscons i r r
I t i r c r .  . \ s  a  resL t l t  o l ' p roduc t i ( )n  a l td  *as tc  d i spos l r l  p rae t iec \  i ha t  wc re  c ( ) l l t n l ( )n  i i t  t hc  t i rnc .  so i l
a t i d  g rou r td \ \a te r  a t  t l ' l c  I J . \A r \ l ' r i c re  i n t l t ae tcd .

\un te l ' oL rs  s i te  i t i r c : t i ga t rons  and  rcn rcd ra l  ae t i r rns  ha re  been  con t lL re tc r j  a t  t hc  l t l -AA ! ' .
( i r o t t t t d t ra tc r  i n t cs t i u l r t i o r t  ue  t i r i t i cs  u t  l JA . , \A I ' hcg i . rn  i n  l 9 l t 0  l rn t l  eon t inL re  ioc la - r . , .  S i t t : - r i i dc
g l ' o t t l t d r r i t t e r - r c l l t t e t l  u \ \ cs \n t r l l t  ue t i ' , i t i cs  i nc i i rdc  thc  l i r l l ovu in r '  n r r ) l r i t o r i r r r r  wc l l  i ns ta l l a t i t i n :
\ \ a t c r  l c re l  t t t easL l ren ' te l t t \ :  pun tp  t c \ t i nS :  r r ton i l o r i r ) , ,  wc l l  an r l  r cs idcn t iu l  d r ink iu r , r  r ra te r  r . l ' c l l
s ; . t t t t l t l i n r : . :  a l t c l  t t ' t t u t ' t t l \ \ a t c r  tno t le l i n ! .  ( i r o r rndna te r  i n rpac t  sou rcc - rc l i r t ed  i : t r cs t i ga t ions  i t nd
re t l c t l i u l  ue t ions  ha rc  hecu  eondue tcc l  l i r i ' t hc  th rce  sourcc  a ru t : , :  I ' r r t pc l l an t  l l u rn ing  ( i roL rn t l

( l ' l J ( i ) .  ( ' e n t n r l  l ' l u n t e  a r c a .  i r r t c l  I ) e t e n ' e n t  l l r r r n i n g  ( i r o u n d  ( l ) l i ( i ) .  ( i r o L r n r l r v i r t e l ' i l t  t h , - ' l ' l J ( i
a n J  l ) l J ( i i t r c a s  l r e  i n t p a e t e d  b r  d i n i t r o t o l u e n c  ( l ) N T ) a n t l  e h l o r i n a t e d  s o l r , c n t s .  ( i r o u n d r , l a t c r  i n
thc  ( ' cn t ra l  l ) l un rc  r r ca  i s  i rnnae te t l  h r  l ) \ l ' .

t \ t - t  l t t - [ ' i t l d  ( ' o t t t l i t i o t t :  R t l t t t t ' t  ( l l  ( 'R ) .  i ssucd  b , r  t he  W ' i seous in  I )epar in tcn i  o l 'N i r i u ra i
l {esourecs  ( \ \ ' l ) \ l { t i n  l 9 t {7 .  rec ;u i re t l  s r ( )L rndwatc r  r i t on i t t ' r ' i n l .  repor t i ng .  und  pc r lonna l tec -

l - rased rc\ l lor t \c \  at  thc l inA, \ l ' .  
' l 'he 

et t r rent  s i tc- lv idc sroLrr tdrvater  rut ln i tor ing prograrn i i r l lo ' , r 's
thc  I l : ( ' l t  r l a t c t l  , \ ugus t  l -5 .  100- i .  

' I ' he  
i n t c r i n r  s roL r r t c l l va tc r  r tn i cJ ia l  uc i i on  a t  thc  I ' l l ( i bcgun  in

1990  u t t t l  e tu ' t t i t t ucs  todar ' .  ( l r oL rnd r . ra l . c l  r r ron i t t r - i ng  w i th  thc  cL rn ' cn t  r cn re t l i es  i n  p iaec  eou l t l
e ( )n t i nL l c  i ndc l ' i n i t c l v  ( -30  r  ea r :  ( ) r  u r ( ) re  ) .

( i roun t lua te r  n iode l i ng  o l ' t hc  l ) l l ( i eo i t t an r inan t  p lun re  i s  i ne lL r t l i : c l  as  pa r t  o l ' t h t s . \ l t c rna t i i ' e

l ; cas ib r l i t v  S tud l  (n l 'S ) to  he t te r  undc rs ia r td  f  i i t c  l rnd  t runsp( ) r t  n reehar l i sn rs  i u rd  an i i c ipa tc  p lun rc

d_rnarn ics  i n to  the  l ' u tu re .  \ ' 1odc l  s in rL r la t i r )n \  \ \ ' r ru  nu t  n1 ' r ' p111 'gd  t i r r  t he  l ) l l ( i and  ( ' cn t ra i  p lun tcs .
' l ' he  

l l t l n ' n todc l  a \ \un rcs  tha t  thc  ! . l r oLu rdua tc r  i n  t i r e  l ' l i ( i p lL rn re  n rovc \  appnrx in r i r t e l , r ' one  l i r o t
pc r  t l a r .  The  n iodc l  p rc t l i e t s  th l t  i t  n 'ou ld  take  4p lox in ta te l r , . l 0  \ c i t r \  l i r r  g roL rnd \va lc f  t o  l - kn r

l i t n i  t l - t e  l ' l J ( i  soL r ree  a rea  to  thc  \ \ i : eons in  l { i r c r .  Th rs  cs t i n ia tc  doc \  no t  i ne lL r t l c  thc
eon tp l i ea ted  i r t t c rac t i o r t s  w i th  eon t i - r r t . t i nL rn t \  p le : ,en t  i n  thc  s r -ound ' r ' a t c r ' .  r . vh i ch  t1 'p iea l l , r ' r csu l t  i r r
thc e()nt iu l i r - t t rnt  p lur-nc ntor  in: :  sk ln cr ' .

' l ' hc  
g t ' oL tn t l \ \ a t c r  n r t i l e l  p red ic t s  tha t  h r  10 -10  ihe  cu rhon  t c t r i rehk r r i c t c  t ( 'T l : l - l  i n  the  I ' l l ( i p iL r r r c

r i i l l  hc  s ig r t i l ' i ean t l r  r cdL reec l  i n  s i ze  an t l  eon tan r inan t  l c re l .  
' l - he  

eoneen l ra l i ons  o l ' { - ' ' I ' l : - l ' i n  the
l ' l l ( i a re  ex l ) ce tcd  to  eon t i r t uc  to  dce rcusc  a l ' t e r - l t ) - iO  L rn t i l  t hc \  a rc  n ( )  l onqer  de tce tab ie .  

' f hcsc

1 t t ' e t l i e  t i o r t r  u \ sL ln rc  tha t  thc  c r l rae  t i on  r i  c l l s  r i  i l l  no t  bc  pL r rnp ing .

, \  ( ' oneep tL ra l  S i t c  \ ' l odc l  ( ( 'S \4 ) i s  p ro r i t i e t l  i n  th i s . , \ l iS  to  e11 ' ,1 ' t i "  t he  re la t i ons i t i p  o l '

e  ( )n tan lnan t  s ( ) r r r ce  \ .  e  t t r  i r o t t t t t cn t i . t l  t ne t l i a .  c ) . l l ( ) sL r rc  I ) t t h \ \  i l \  \ .  i t nd  p t l t cn t ra l  hL rn ran  i t i t r l
ceo lou ie  a l  l ecep t ( ) r \ .  . \ l l  app l i e  ab le  and  appr r rp r ia t c  re  g r r i . r t i ' r ' )  r ' e , - l r r i re  n te  n t \  u l ' e  f , l ' f \ cn ted  a r rc l

d i seL tssc t l  u :  t hc r  r c l i t t e  to  thc  ren ied iu t i o t t  o l ' i hc  s rou t td r ia t c r  p lun ies  a t  l JAnn l ) .  
' f ! - r csc

rcsL t la t i ons  hc lp  l ' r ' a r r i e  th t  re t l c t l i a l  o i r j ce t i r c .  r i ' h i ch  i s  to  pn r t cc t  hunran  he l r l t h  h r  p l c ien t ing

S p c .  l ' r o .  [ r t . .  t r n t l  l ]  I  S .  I  I  (

S e  p r e  r n b c r  l t ) l  I

Comment [JTl ] :  One too many A's  in  ihe
acronym? l 've seen BAAP everywhere e lse



. ' \ l l r n ) i r t l \  e  I  c l r s r h i l i t r  S t u i l r

I  
(  ; I ( , u n ( l \ \ i l l t ' r  l ( t ' r i l . t l r ; r l  l l . \ ' i l

ex l ) ( ) \ t l l ' e  o l  eon ta l t . t t t t a ted  g roun t luu tc r  l i - o tn  l JAr \A l ' .  I u  re  r to re  r roL l r tdw i t l l u r  t ( )  t l ] i  cx te l l L

l l rae t re i tb le .  a l t t l  t t t i t t i n t i ze  the  t t t t l t ae t  o l ' t hc  e i i r . t l a i r i n iu r t  p lL ln res  on  the  e r t v in r r . rn r , :n t .

' l ' he  
l t L r t 'Posc  o l ' t h i s  r \ l tS  i s  to  dc tc rn r ine  thL '  t ) l u t r t  111 '1111 ' , rp r ia t c  rnc l  eos t -c l ' l t c t i i c  l ' i na l  r cn te t l v  l i r r '

t hc  g ro t r t t d \ \ i . t t c l ' p l t u t tes  a t  l iA r \A l ' .  ' \  d i se  i r ss io r t  o l ' t hc  th re t '  \ ou t ' cc  i t reas  o l ' g roundr , r ' l t c r
i n tpae t  i s  i r t e lL rdcd  i r t  t h i s  A l rS  a r td  th r r r c  a l t c rna t i r cs : . t re  c ra lua tc t i  t o  ac le l r css  the  r -e : ; i d r i a l

! l -ot111i11 
' , ,e I '  i tn l tae ts.  l te ntcdia l  ae t io l ' t  a l te r r tat i r  c \  \ \ 'ere i rsscnr[ r lc t l  and sct 'e cnccl  rcsul i ing i r . ]

t h rcc  u l te rna t i \ e \ .  l : uch  a l t c rna t i \ e  i s  eapuh le  o l ' aceon ' rp l i : h in !  t he  rc rn r :d ia l  ob . jee t i r c .  
- f hc  

f  i i r a l

t h rcc  r cn ied ia l  a l te  rna t i r  cs  c r  a lL ra tcd  inc lL rdc :

. , \ l t c r t t a t i r  c  I  :  l t t t c r i n r  I { c rncd i l l  N ' l easLr le  s /N1 t i l i l ' i ed  In tc r im  l t c rnc t l i a l  N {easures  ( l l < l \ 4 /N4 l l {M  i
' [ ' r 'catnrcnt  

and \ ' loni toret l  \ ; . r t r r ra l  r \ i tcnuat iorr
' l ' l - r i s  

u l t c rna t i r c  eo t t t i nucs  I I { \ 1 / \ ' 1 l l { \ ' 1  t r ca tn rcn t  o l ' t hc  l ' l } ( i  l ' l un te  .  , -on t inued  s ro i rndwatc r '
t l . t o l t i t r t r i t t : : .  u t rd  I t l t r r ra l  a t te  t t ua t i r )n  r ) l ' t hc  l ) l J ( i  and  ( ' eu t r i i l  I ' l umcs .

: \ l t e rna t i r c  l :  I n -S r tL r  l i i ochenr ie r l  
' l ' r ca tn ren t  

an , - l  \ 4 t rn i i o red  Na iL r ra l  A t t cn iu r i i o r r
- fh is 

l r l tcr l l l t t i r  c  $ot t ld t r :c  i r l -s i t t t  t t - r tLt t td$ i l lcr  t re i l t t l lcnt .  a n. iodi l ' icc l  grounclr , .  i tLcr
n to l t i t o r i t t g  I ) rog r tn r .  and  r taLLr r r l  a t t cnua t ion  o l ' t hc  l ' l J ( ; .  l ) l J ( i .  a l t d  ( ' cn t ra l  I ) l L rn tcs .

. , \ l t e r t i u t i re  i :  l ' L rh l re  \ \ ' u t c r  S rs tcn i  an t l  Monr to rcd  \a t r r ra l  l \ i . t en r r l t i on
' l ' h rs  

u l t cn t i t t i r e  i r t ro l r cs  thc  i ns tu l l i t t i on  t l l ' a  pL rh l i e  ' , ru t c r  svs lL : r -u .  I  ph tscd  shu t t k r r r ' r ' r  o l ' t h r :
l l t \ l  an t l  \ 1 l l { \ ' l  \ \ \ t c l t } \ .  u  n to t l i l ' i ed  g roundw 'a te r  u io r , i t , r i i t u  I r i ' r t r - i t n t .  i r nd  na tL r ra l

a t t cnua t io r . t  o l  t hc  I ' l ] ( ; .  l ) l J ( i .  und  ( ' cn i ra l  l ' l t i n tes .

l : i t eh  l t l t en ta t i \ c  i s  cva luu tc t l  L rs ing  the  l i r l l o r i iDq  n i r r c  c r i t e r i a :  o rc ra l l  p r ( ) t cL ' t i ( )n  o l ' l i uu tan  hea l th
i . t l t d  the  cn r  i ro t . t t ne t t t :  e t tm l t l i unce  n  i t h  app l i eah lc  r cgu lu l i ons :  l onc - te rn r  c l ' l ' ee t i ven t t ss  i u t t l

J )ennu l tenec .  redue  t i on  o l ' t ox ie  i t r ' .  n ioh i l i l r .  and  r ' . . l l un re  th r ( )ugh  t r ca tn ie  n i :  sho r t , l e r -n r

el ' l 'cet i \encss:  implcnrcr t tahi l i t r ' :  e() \ t :  s t i l te acccl l t l incct  i -u l r l  c()n l 'u i rn i t r  acccl l ta i ter .  I iL : ,cd on i r
t ho roL tgh  e ra lL ra t i on .  A l t c rna t i r c  3 .  l ' L rb i i c  \ \ ' l t t e r  Svs tcn r  and  \4on i to re t l  Na tun r l  A t tenua t ion .  i s

l l r ( ) J ) ( ) scd  as  thc  l ' i na l  g r r tund \ \ i ' t t c r  r cn tc t i r  i o r  t hc  ! rou r ]du i l t ( j r  e r )n t i l r . l r i n |u r t  p lun rcs  a t  l lAAA l ) .

3.0 I \TRODI'( '1 ' lOl ' i

Th is  r \ l :S  r cpo r l  \ \ ' as  p re [ )u rec l  t t l  sL ' r ' \ e  i - i \  a  l i r i ne  i pa l  s ( )L l l ee  I ' r r r  t l ce i s ion -n iak in r ]  r c la t i ng  to

t - cn te r l i u t i o r t  o l ' r ro ln ld r l ' a t c r  i n tpac ts  l i r n  thc  l lAAA l ' .  
- I ' hc  

A l ;S  p ro r ides  l  sL rn in r i , r r ' \  o l ' h i s to r i c

rund  eu t t ' c t t t  s roL r t td r i i r t e r  i r t res t i g ; . r t i t ' n  und  ren ied i l r t i t l r t  c l ' l ( ) r ' t s  h f  t hc  l ) cpa r tn tcn t  o l ' l hc  A r rn r
(A r tn , r  ) l t t rd  de .e I ' i bcs  thc  dc re lopn tcn t  i . u t J  re  t ' r ; t l uu t i on  t l l ' r r i l L rndw i t t c r  r cn rcd i l r l  l e t i on

i t l t c rna t i re  :  l i r r  t hc  l J . \ r \A l ' .

' l - he  
l l r ( ' l { .  i ssL rcd  b r  the  \ \  l )N l t  i n  l (1E7 .  and  subscquen t  a r . i . r cndnren ts .  ca l l s  l o r -g loL r r i dwa t r r

I -n()r ' l l t ( ) r in!1.  report i r tg.  ancl  per l i rnni tnce-basct l  rc :1, .or . tses l i  the lJAAnl ' .  
' l 'hc 

eLu-t 'e l t i  s i tc-v i , i r lc
q t ' oL rn t l *a te r  t t . t o r t i t o r i r t g  p rog ra tn  l i r l l ou :  thc  I l ; ( ' l {  t l a t cd , \ugus t  15 .  l ( ) { ) - i .  On  Novcnrbc r  l l .

l ( X ) 9 . . t d t h t i o n a l  e h a n t c s  t o  t h e  I r o r t h e l s t  u r c a  ( i n e l u d i n g  t h c  l ) l J ( ; ) u r o L n r d u i l t c r  n r ( ) r ' u t { ) r ' i n u

rc r lL t i re tnen t \  \ \ e re  ap l t ro red  b r  the  \ \  l ) \ l {  I n res t ig l i t i o l t  o ! ' l r ou r tdvvuLc i ' h : r s  hccn  o r t r t l i ng  a t
thc  l iA , , \ . \ l ' l l ' on r  l 9 l {0  to  thc  n rcsen t .  

' l ' he  
rn tc r in r  ! t r ( )L rnd \ \ i l t e r  r cn rcd ia l  i r c t i on  l l c !un  in  l t )90

S p c e  l ' r o .  l n ( .  i u r r l  I i  l  S .  I  I  ( '

S e p t c r n h e r  l ( t l l
l )u !e  I  o l  i - l



. \ l l e r - n l r t i  r  t '  I  c l r ' i h i l i t r  S t u t l r
(  i l ounr l r r  u tc r  l (c rne t l r l l  S l  r i t te r : i

and e () l . r t inucs tot l i l r  .  (  i rount l*  atcr  ntoni tor i r r r . l

i n t i c l i n i l e l r  ( . 1 0  r c l r s  o r  r ) i o r c l L u t t i l  t h e  \ \ ' t ) \ l t

u i th t l ie  e un'ent  re nrcdics in p laec u,ould col) t i l iLrc

app i t r red  ease  . l os t r re .

l l i rdgcr r \ r t t t r  - \ r t t r t t r . r r t i l  i o r t  [ ' l i r r r t
! .  I  t '  t ,  r .  I  l ,  r  ,  1i .  \ \  

"

T h c  i r t i t r a l  s i t c - r . i i d c  r c r n c d i a l  i n r c s t i g l t i t ) n  ( l { i ) i r n d  l ' c a s i b i l i t t  s t u d l  ( l i S )  ' . i a s  e ( ) n t p l c t c d  i n
l9 t l l  an t l  199 - l  (A IJ IJ - l :S .  l 99 l  a t t t l  l r . ) t J - i i .  So i l  and  r rounr l \ \ a t c r  ren tcd ia l  a l ten ra t i rL r \  \ \ e t ' u
iu t i i l \ . / cd .  \ c l cc ted .  i l nd  a l l p ro rcd  b r  thc  A r rn r  an t l  s ta tc  an t l  l l ' de ra l  l csu lu to rs  l i r r  t hc  l ' l l ( i anc l
l ) l i ( i i r r c l t s .  and  thc i t ' l t ssoc i l . r t c t l  e r ( )L rnd \ \ r t c r  eon t iu l i nan t  i l l u lna \ .  I n  a r l t l i t i on  to  thc  l ' l J ( i i i nd
l ) l l ( i u rea :  unc l  t hc i r  ass tu i r ted  p lun res .  the  l {ockc t  l ' as tc  A reu ' ( ' un t ra l  l ) l L i r l c  has  s inec  becn
ide  n t i l ' i eJ  th ro r rgh  l ' u l ' t hc r  s round \ \ ' a t c r  i n \  e  : t i s i i t i o i t : .

. ' \  t ' e -e ru lL ta t i o l . t  o l ' t he  eun 'cn l .  s f ( )L lnd \ ' , a le r  l cn rcd ia i i on  a i tem l t i r c  a t  t hc  t JAz \A l t  w t rs  n ,a r la l t t cd
hceau :c :  l t t hc  eu r rcn l  ren red ia l  a l t c rna i i \ e  i n  p luec  i s  an  in tenn t  l e t i on .  r vh i c l i  ack l r ' csscs  on l \
t he  I ' l J ( i  I ' l u lne .  l t t hc  t i t nc l l ' a tnc  re r l r r i re t l  t o r  the  i l {N . ' l lM l t {N4  to  n rec t  c leanup  s tandarc l s  i s
i r t de l ' i n i t c .  and . l ) r ceen t  ehanges  in  s t l t e  g ioundw ' i i i c r  s tundar t l s  n rake  n rcc t i ng  thosc  e l ca r tuy ' r
s t i t l t r i i t r ds  e  \ cn  l l o rc  d i l ' l ' i eu l t .  Thc  t ' u r i sc t i  u l t e rna t i r c \  \ \ c rc  t l c rc lopcd  and  e r ,a lL ra ted  to  ach ic rc
thc  r cn i cd ta l  ob jee t i re .  

- fhe  
oh jce t i re  o l  t he  g rou t i c l r , ra tc r  l cn rcc l i a l  ac t i on  i \  t o  p r ( ) l cc t  hun ta r r

he i , l th hr  l t re r  cnturs r \ l l ( ) \L l rc o l '  e ont l i 'n inater l  grr)und\ \  atcr '  f  i -orr . r  l lnn Al t .  to re storc

s l ' ( )u l td \ \a te r  to  the  cx tcn t  p rae t ieab le .  an t l  n r i n i l r i i ze  the  impac t  o t ' t hc  eon ta rn inan i  p lun tcs  on  thc
e  r l r  i r onn re  n t .

- I .0 SI ' I -E BA( 'KGROT \D

.t . l  Si te Descr ipt ion

- l ' he  
I J r \ . \ , \ l ) .  l t r a te t l  i n  so r t th -een t ra l  \ \  i seons in  r i i t h in  SLnn l ) t c r  and  Mer r i r i i ac ' l ' o l r l t sh ips  i n

SuLrk  ( ' ( )Lu t t \ .  \ \ i l \  e ( ) r ' l \ t ruc ted  in  l 9 - l l  1o  p r r r r i L rce  sn roke less  uunpor . r ' dc l  and  so l i c l  r t r kc t
p rope l l an t  as  n run i t i on \  eomponcn ts  l i r r  \ \ ' o r l t l  War  l l .  

' f hc  
i ns ta l i a t i on  i s  l oca tcd  r )n  thc  Sauk

l ) r ' a i r i e .  bc twccn  thc  l l a raboo  l l ange  iu ld  thc  Wiscons in  l { i l c r - .  
' l - hc  

i n rpoLrn t ln ren t  o l ' t hc
\ \ ' i seons in  I { i re r  l i r n t s  I -akc  \ \ ' i scons i i t .  r i h ieh  ho rdc rs  the  so l r thcas t  s idc  o l ' t hc  i }nnn l ' .

l ' t ' r t d i t e t i o l t  o l ' r t i l t ' t e  ae id .  sL r l l i u - i e  i l e id .  o l cun t  (a l so  knour . t  as  I ' L r l n ing  sL r i l Ln ' i c  ac id l .

t t i t r oe  c l l L r l t t se  (N( ' t .  and  t r i t rog lve  e  r  i n  lN ( i  )  oe  cLu ' red  i r t  sup i ro r t  o l '  n rL r r t i t i ons  c ( )n rpone  n t \

[ ) t ' od11 ! ' 1 i1vv i .  l ' r oduc t ion  l t e r i ods  \ \e re  a \  l i r l l o r i s :  W 'o r ld  \ \ ' a r  I I  (19 ] l  t o  l 9 -15 ) .  K t i rean  War
( 1 9 5 I  t t r  I 9 5 , \ ) .  a n d  V i e t n a n r  C ' r t n l l i e t  ( I 9 6 6  t o  1 9 7 - 5 l .  l ) i s p o s u l  o l  c x c c s s  l - r a z a r d o u s  s u b s t a n c e s

o e e  L t r r e d  a t  p r i n r a r i l \  t $ r )  k r e a t i o n s  o n - s i t c :  t h e  l ' ] l i ( i a n d  t h e  l ) l J ( ; .  A s  a  r c s u l t  o l ' p r u d u c t i o r r

and  \ \a \ te  t l i s l t osa l  l t rae t i ccs  thu t  $e |c  e ( )n rn r ( ) r ]  u t  t hc  t i rnc .  s r r i l  anc l  q roL t l t d \ \ , a t c f  u t  t l t c  l JAAA l ' ,
r r  cre i r t t l tae tcd r i  i th se r  cra l  c()nt i lnr inr-ur ts ot '  eorte cr t . t  r ( ' (  ) ( 's  t .

- i ' hc  
l t r t n ran  land  uses  i r t  t hc  i n r t t i cc i i a t c  r i e in i t ' ,  o l  t hc  I JAAr \ l ' : l r e  ag r i cL l l t L t r t l .  ree rca t ion : - t l .  anc l

res i t l cn t i u l .  
' l - hc  

ug r ie  L r l t L r r ; l l  L rse  o l ' t hc  l JAr \A l ' ] i s  r i r i s ing  c r ( )p \  a r rc l  ca t t l c  r raz ins .  r . i l r i eh

eor t t i r . t L res  t r r  l ' r e  thc ; r r i n ra r r  use  o l ' l ands  l i i i h in  and  ad . iacen t  to  the  ins ta l l a t i on .  
' l ' hc  

I i n i t ed

Sta tc \  l )epar tn rcn t  o1  r \g r ieL r l t L r r c  (L  S I ) , , \ )has  used  the  l l nJ  i n  an t i  l r ound  the  soLr thc rn  po rL ion

o l  the  i r t s ta l l a t i on  l i r r : : raz rng  u r td  e rop  t i c re lopnren t  r cse i r reh  l i r r  n ian r ' ) ' ea r \ .  
' l ' he  

l )a i r r  l r t l r agc

I teseareh  ( ' cn te r  l ' u ' n r  *as  cons l r -L re tc t l  i n  thc  l 9 ) i ( ) '  on  l l nd  t rans l ' e r r c , J  l l ' on r  the  Amrv  to  thc

t ' S I  ) r \ .

S l t e e  l ) r . o .  l t t t .  r r t t t l  I t  l S .  I  I  (

S c p r e  r r r b e r  l ( ) l  I



. \ l l c n t i r t r \  e  I  e l r ' r h r l i t r  S t r r t l r
(  in rn111 l l i ;11r '1 '  I t c rne  d i l r l  S t f i t t . ! )

I Ia t l r rc r , , \ i l l l \  . ^ \ r1 i i l )un i t io r t  l ) l i r r t t
- t  ; . : i  ,  r i . i

' l 'hc  
l t r i r r tar - t  la r td  Lr \e  [ ( )  thc  I to t ' th  ( ) l  the i t ts ta l l i r t lon is  lo l  reerc i - r t i ( )n  a l  l )er i l ' s  I -ak , , 'S ta tc  l )ark .

t t r .u tagcd hr  thc  \ \  l ) \ l t .  Th is  i l rea i \  not  in rpaetcr !  i r_r  l )us t  uc t i \ i t l cs  a t  lJ r \ . \A l 'us  i t  is  l t rcatc t l
hr t l ro log iea l l r  upgr i td icnt .  l l kc  Wiseot ' ts i r t  i lnd thc  \ \ ' i scons in  l t i rer .  t t i  thc  sor i th  i ln ( l  so l r t i - rc r . rs I
o l ' the l iA , \A l ' .  a rc  h \dr l tu l ica l l r  eonneetet l  to  t i - tc  i r ts tu l lu t ion.  l .akc Wiscons in 'uras l i r r rncd i r r
l 9 l l b r  t h c \ \ i s e o r t s i t t l ' o w c r a n c l  L i g h t t \ \ l ' & 1 . ) t l a n r o n t h c W ' i s e o n s i n l t i r c r . n e i r l ' r a i r i c d r i
Sae .

The 2010 Uni tcd States CcnsLrs  est inra tcd thc Tt :unship  o1 'Sunrptcr  popLr la t ion a i  l . i9 l  rcs idents
and thc Township o1'N4cninrac ut 9-12 r 'csidcnts. Since 1980.2.56 privatc rcsidential wcl ls to thc
south. cast. and \\ 'cst ol thc instal lat iort hlrc l ' rcen samplcd as pai l  ol  thc groLrnd\vatci l .n()nitoring
progrant at l lnn AI). I i i re rcside nt ial drinkine \\ 'atcr r,vc] ls. downgradicrrr ol ' thc instal lat ion.
harc bcen rcplaced b1 the Arnrv due to lrroLrndrvatur inrpacts.

J .2  S i te  His tor r

Produt'tion and Standbv Periods

I )Lr r i t t t  \ \or l t l  \ \a r  I l .  l iAA. \ l 'entpkr rcc l  ap l l r t ; r i rnatc l l  7 . .5(X)  r , r ,orkcrs  a i ld  prod i leud
lup l - r t ' t t r i tnatc ly  271 n i i l l ion 1 ' rounds o1 's ing lc- ; tn t l  douhlc-basc pr r4re l lant .  Ole t rm ar rd  \ t l t ( )ke lcss
poudcr l trr i luct ion began in l( l - l i .  I{ t tket pi lstc nor.r,r , icr prodLretion bcgan in i9- i5. 

' l 'he

:o l rcnt less cr t rLrs ior . t : rnokc lcss propel lant  l ) roccs\  u .as ins ta l lcd in  !9-1-1 and l9+. i .  l r ront  l9 -15
to l (151 .  thr r  ins t i t l la t ion r r  us  in  s tandhr  \ ta tu \ .

lJA, ' \A l ' * i rs  rcaet i ra tcd l i r r  thc  Korean \ \ 'a r  in  l r ) -51.  l {euct i ' ,a i l ( )u ; . re t l \ i t l c \  \ \c rc  eontp lc ted bt ,
l9 -51.  l i re i l i t ies  l i r r  thc  t t t i r r tu l 'aeture o l ' l lu l l  I )orvdcr  propc l i i ln t  \ \c rc  eo i r \ t r -uc ter !  dur ing 195- l
l l t td  1955.  . ' \  I 'ac i l i t l  to  rccre le  o ld  er tnnt tn  l towdcr  a \  a  \ ( )Lr rce o l 'N( '  l i r r  thc  nc ' , r  pro ; re l lant  w,as
r.r iso eottstr-uctcd in 195-1 and l(1.55. l lAAAl) reni l inc,- l  in lrrot lLrct iort unti l  thc Korcan War endrrcl
and the propel lant  masuz ines *cre l 'L r l l  ( l t ) -51{ ) .  l )ur in l l  thc  Korcan War.  approx i i - r ta te l r  f l {6
nti l l ion pounds ol 'singlc- antl  doLrble-bitsc propcl lant \ \ 'c lu nri lnul 'actured r i ' i th a peak prr i lLlct iol t
e  nrp lornrent  o l '5 .011 ernp lo lecs.  Thc rnsta l la l ion r i rs  in  \ tanL lb \  : , t i t tL l \  aga in  l ' r -o in  l tJ ,5 l {  to
I 966

IJA; \A l ' r ras  rcact i r r ted in  l9(16 l i r l  thc  \ l i c tn t r rn  ( 'on l l ic i .  - l 'he 
ins ta l la t ior . r  rnan i r l 'ac tLn 'ed I la l l

l 'oudet '  pro ; re l lant .  roekct  l t ropc l lu t t t .  und snrokc iess propc l lant  l l 'onr  196(r  tc  1975 ln  l t - )71.
eonst r r re t io t t  ine l t rded ncn scwage t re ; i tnr ( jn t  \ . , ' s ten i \ .  r tc*  ac id  product i r i r r .  and ncr . , 'N( i
pro t luet ion l 'ac i l i t i cs .  I )Lr r ing the V ie tnarn ( 'on l l ie t  a f rp fo \ inr l te l l  -187 nr i l l ion poLrnt ls  o l .s ing lc-
L tn t i  douhlc-basc pro; rc l lant  \ \c rc  nranulaeturc t l  u i th  a  pcak p i ' t i lL re t i ( )u  cnrp loy,nrent  o l  5 . - l (X)
enr l lk r - rccs.  

- [ 'hc  
ins ta l la t ion *us p laeet l  in  \ t iu rdh\  s i i r tus  in  l t ]75 anc l  lvas dce larc t l  cxccss iu

l ( l ( ) , \ .  r i  h ich hcgan the t l isnrant l rng pr r re  ss .

ll usle [)isposul Pructices

' l 'he 
I ' l J ( ; .  l ) lJ ( i .  and l { rukct  l 'as tc .A. r 'e l  hurc  hcen idcnt i l ' i c r l  as  the soLrre( - ' t i rc i - tS r ) l  : : r . r ln rc ln 'a t r r r -

eon tan i i nu t i on .  Thc  I ' l l ( i  l ' l L rn r c  \ ou ree  a rea  i ne lu r l cs  Lanc l l i l l #1 .  l ' l i ( iW i r s t c  l ' i t s .  l 9J9  i ' i t .  and
thc l {aect rack A lca.  

' fhe 
I ) lJ ( i  l ) lunre \ ( )urec i r rcu ine lu t lcs  Landl ' i i l  # .1 .  Landt ' i l l# .5 .  ant i  the l ) l t ( i

Comment [JT2] :  tn  my opin ion,  th is  needs to be
a separate sect ion rv i th  s igni f icant ly  more deta i l

about  wei l  locat ion,  construct ion,  new construct ion

d e t a i l s ,  e l c .  M o r e  o n  t h i s  l a t e r .

S p c t ' l ' r o .  I r t t .  l r n t l  l i  l  S .  I  I  ( '

S e p r c n r h e r  l { t l  l
l ) l tuc  - i  o l  .5J



. \ l l t n r i t t l \ e  I  c l r s i h i l i t r  S t u d r
(  i rount l  r r  l r t c r  l te rnc t i iu I  5 t r i t t r ' ! \

l J i t c luer , , \ r tn r
! .  , i  , t

\ r t t r t t t r r t r t  r o r r  l ' l i r n i
r  { i ,  i  .  :  '  i

\ \ ' l t : t e  l ' i t .  
' [ he  ( ' en t ra l  I ' l u r l c  \ ( )L r ree  : r i ' c l  i \  nc i l r  t hc  \ , ( i an r l  l t oeke t  I )as ' , c  a rcas .  

' l ' hc  
l t r ca t i ons

o l ' t hcse  a l cas  a re  dcp ie  t cd  in  l  i : : r r r s  l .

[ )L r r i i l : :  l l r o t l t t e t i o t t  l t c r i ods .  the  l ' } l J ( i un i i  l ) i ] ( i nc re  L rsc t i  a '  d i : , nosa l  a l ' c i l s  l i ) r ' u . ' as t l  i r n r l  cxcess

1 ' r r td i te  t i on  ehc t t t i e  i t l s .  p r i r l a r i l r  so l r  e  n ts .  p las t i e  i zc rs .  l r r i i , l  cxp l l ' i r  cs .  l : : ; ce  s : .  chc r r r i e  a l s  anJ
nrLuu t l ( ) r j \  e ( )n tp ( )ncn t \  \ \ e re  p laced  iu  o l ten  l t i l :  l l nd  h r r rnc t l  l t r  i i i r l t osc  o i ' i h t :n t .

l ' r t tee ss \ \ l l \ tc \ \ate l - l ' ront  the l tocket  l 'astc , \ r 'ea ar ' ] r l  thr  \ i t roul ' . , , :er i r . r  r \ r 'c l r  wi- is  . - ' ( ) l l  . ,cr ,ed i r :
o l l e r t  d i tehes  l r t t t . t t  t he  t t r l r t h -een t ra l  t o  thc  soLr t l i  s i t i c  r r l ' t l - r , . r  i ns ta l l a t i o r t  i i he re  i t  sL t l ; se t ; t r cn t l r
l l o r i cd  t t t  t hc  Se t t l i r t s  l ' t u ' t ds  i t t i d  Sno i l s  l ) i sp ros i i l  A re l i s .  r . i nd  e . i c l t t L ru l l v  t c  thc  Wi :co r rs r r i  l t i r c r ' .

De m o I itio tt {t nd Re sto rutio rt

l : n r i r o n r n e n t a l  i r t r e s t i g a t i o n  a n d  r c s t o r l t i o u  a e t i r i t i c s  h c g : l n  a t  t h c  I l A A A l ,  i n  1 9 7 - .
(  i r o t t r l t l r i  l t l e r  t l t t t t t i t t u ' t t t g  and  e i i a rae te r i za t i on  ac t i i  i t i e  t ,  bc : i i n  i n  1980 .  * , i i h  g ro i rn r iw i , t c r

t re i l t t l l en t  hcc i t t n i l t g  i t t  1990 .  
- l ' hcsc  

ae  t i r  i t i e  s  a re  \ t i l l  i n  1 - r r ' , , l l e  ss  t t i c la r , .

(  ) t t go r t tg  dcn to l i t t o r t  i t c t i r  i t i e  s  i nc lL rde  thc  l i r l l o *  rn ! :  r cn tova l  o l ' a l l  p rocc \s  ehen t iea l . .
ec lL t i l l l t t c t t t .  l t i p rng .  l ) t . ( ) ce \ \  an t l  s to rasc  ianks .  rn r rn i l i ons  and  i x l t i t t s i i es  o l ' eonccn t  f  \ 41 : ( ' t t ha r
lna \  r ' ca \ ( )uuh l r  be  cx l tec tcd  t ( )  e tusc  Jn  e r t v iL r inn tc i i t a l  t l r  sa lL ' l v  h i i za rc l .  a i rd  i hc  rn i l j r ; r . i t v  o l ' t hc
\ t rL le tL t re \  on  the  ins ta l l a t i on .  \1a r t , r  o l ' t hc  c ( )nc re te  s l i rhs  th i r t  l a t  L rndc rne  u th  thesc  s t rue iu rcs
harc l .ee t t  I 'c t t t ( ) \et l  t t r  i t rc  l t lu t i t tc t l  l ( ) r  rL 'nt( ) \ ' ; - r l  and r-ce1,el ing.  Crrrre l t t  enr i ronntcnt l l  restor : - r t ion
I te t i r  i t r e  s  i r t c l t rde  the  l i r l k r r . v ing :  so i l  i n r  cs t i r . ra t i on  und  ren rec l i u i i r l n :  t rou r t r - lwa tc i  l l ( ) l i i t ( ) r i ng  iu r t l
r c l t l cd ia t i on :  i t t t l l ae tcd  p r ( )ecss  and  s i t r t i t , - , r ' \  \ c \ \e l ' r c l l r ( ) \a l :  l ' i ' i ah l c  ashc : , tos  r cn rov i t l :  a l l d  N , { l : ( '
se re  e  r t i n : : .  e  l e  a rane  c .  and  ce r i i l ' i ca t i on .

1.3 F,nr ironnrental Sett ing

Topograph-r-

- l ' hc  
l and  su r i ' i t ec  a t  t he  ins ta l l a t ro r t  r s  the  resL r l t  o l  g lac ia t ron .  

' l ' i - r c  
i ns ta l l u t i on  i s  l oe l t cd  on  the

sot t t l rer t t  edgc ol ' the I larahoo l {a l tSe.  i . t lso cor. r ' t t t . tonlv re l 'cn-ed to l rs  thc l lanrboo } ! i l is .  
' l 'hc

te l ' l n i r l t l  t no ra i l t c .  depos i t cd  b r  thc  l , - l d ing  cdgc  o l  t he  las r  g lae ie r -as  i t  n to rcd  l l ' r r rn  ea \ t  t o  \ \ , es r .
e  x t c l td5  l l ' r r l n  no l ' t h  to  sou th  ae r ( ) ss  thc  ecn t ru l  po r t i on  o l ' t hc  i us , tu i l a t i on .  

' l - hc  
to l - i o ! ra l th , \ ' i n  l hc

ca \ t c r l t  t r i o - th i rds  o l ' t hc  i ns ta l l a t i on  eo t t s i s t s  o1 ' ren t l t  ro l l i ng  h i l l s  v i ' i t h  r l un l c r ( )L rs  c l cp rcss ions .
The  t r cs tc t ' r t  t h i rd  o l ' t hc  i ns ta l l a t i o r t  i s  r . t t t  ou tn : . r sh  p la in  th l r t  i . . ,  ne l i r l v  l c r . -1  i o  gen t l ' , .  s lp l - r i pu
to r r  l t rds  thc  so r r t l t u  cs t .

('limate

' l ' he  
e  l i r t t a te  o l ' t hc  i l t s ta l l a t i o t t  a rc ; . r  i s  t , t p iea l l , r  e  o r t t i r t en l : . r l  w i t i r  : t ; i nc  i n l l ucnee  l i r n t  t he  ( i r ca t

L l t kes  \ - \ \ Le t t l .  A rc raSc  a t t t t L ta l  t cn t l l c l ' a tL l res  i n  the  rcs io i r  ra r - r  l l ' t r n t  i 9  dcg rccs  l i ah rcnhc i t  ( ' l r )

t o  50  l : .  The  l l ' cezc - l ' r ' ec  \ea \on  i s  t rp ie i t l i i  f iO  to  l l tO  da - rs .  l ' r o r . r . r  l 97 l  t o  l (XX) .  t l - re  Sou thu ,cs t
\ rV tseor t s i t t  l ) i r i s i ona l  ( ' l i n ra tc  Sur t i n r l r r  i r i e lL r t l c t l  t he  lo l l o * , i l t !  i t \ e r i l ! es :  \ \ , i n t c r :  19 .7 "1 r . .1 . - l -1
i t t e h c s  o l ' p l e e i p i t u t i o n  ( p p t ) :  S p r i n g :  J 5 . f (  l  .  9 . 1 +  1 t 1 t t :  S L r ; t r n t c r ' :  ( r 9 . 1  I ; .  l l . l J  1 t 1 t i :  I r i t l l :  - 1 1 i . 0 " 1 r .

\1 . rc t  l ) ro .  l r r . .  l rn , l  I l  I  S .  I  I  t
S e  p t e  r r r h e  r  l 0  l  I



. . \ l l r ' n l i l t l \  c  I  e l ' r h r l i t r  S l u t l r
i l  n,11{r r1191 l(u11t 'dr;1 I  Sl r ir lcs}

A n i n r u n i t  i o r r  I ) l l r r r t
i ! '  t

E.  l 0  pp t  (  \ \  t se  o t t s in  S ta tc  ( ' l i n ra to lo r , r  (  ) l ' l ' i e  e  \ \ ' cbs i t c .  l 0  l 0 ) .  I ' r ec i l t i t a l i r ) l )  l o r  t l r c  a rc i r
a \ t : n rse \  up ; r rox i rn i t t e l l  30  i t t ehes  u r t r tua l l r .  

- f - r ' p i ca l i l  
. JO ' , , i  c l ' t l t i s  ra in l ' a l l  oeeL l r s  d i r r i n !  t he

gt 'orr i l t t  \easol t :  . \pr i l  throi tuh Scl l tcr t tbcr ' .  
' l 'hc 

onc \c l - t r  ani- l  ten,reur prct i ic tcc i  ntaxi l lu l i t  l+-
hoL t r  t ' a i t t l ' u l l  t o ta l s  l i r r  S i tuk  ( ' o t - r t t t r  a rc  l . l  an t l  -1 .  I  i nc l i cs .  r csDce  t i \ e  l \ .

Su rJ'ac e ll at er II ,* dro logl

S t t r l aee  d t ' a i t t agc  eons is t s  o l ' o re r la r t r l  l ' l o i r  t ( )  t he  r r cs t .  : o r r th .  an t l  c i t s t .  ! l ueh  t l l ' t he  run -o l ' l '
eo l l ee ts  i r t  i so la tc t l  dep rcss ions  o r . t - s i t e  an t l  i n l ' i l t r a t c :  t i r  e \ r J ) ( ) r i l t es .  T 'he  d i t chcs  in  th r r  no r thu ,cs t

l )o l ' t i ( ) t t  o l ' t l - t e  i ns tu l l a t i o t t  t J ra iu  tou i . t r r l  t he  l Ju l l i r t i e  s  l ' on i l  i u rd  suhsequcn t l , r  t o  O t t c r  ( ' r cck  to  the
*est  o l ' thc insta l lat ion.  Thc sur l 'aee \ \ 'a tcr  1 l 'onr  thc N( i .  I l r rckct  I )astc.  i ind Magazinc Arcas.
Ioeated in the centra l  and soLl thcast  arcas ol ' thc insta l lat ion.  t i ischargcs to thu Sct t l ing l )onds ancl
Spt l i ls  l ) isposal  Areas in thc solr th-ecnlra l  port ion ol ' l lAAAt ' .  The Sett l ing l )oncis i r rc mannradc
arcas that  rcceivcd \ \ 'astcrr 'atct ' l ' ront  product i t ln .  h l l t  are no' , r 'a lmt lst  cnt i rc iv  dry crccpt  in sercrc
rain evcnts.  Thc Set i i ing I ) t tnd Area drains to thc south and sast  at  ( i rLrhcr 's  ( i rovc l lay.  r ln Lakc
\ \ ' iscot ts in.  l )onds that  contain \ \atcr  throuehout nr()st  o l  thc vear inc lLrdc thc l ta l l is t ics l )ond.
OlcLrnt  l \ rnd.  Wood I )Lrck l )ond.  I tocket  I 'astc l )ond.  and N( i /Orcr  l i lor , r ,  l 'onds.

Geolog-v

A  th iek  \ c ( l L re r tec  t t l ' u t teo t . t so l i t l a teJ  scd in ren ts  r . r ' as  dep t i s i t c t i  dL r r i ng  n tu l t i p l c  g lau iu t i on  c \en ts .
: \  g lae i l r l  t c rn r in i t l  n t ( ) r i l i nc  t l ' i . u r \ ce t \  t hc  i ns ta l l i r t i t l n  l l ' r i r n  no r th  t r ;  soL r th . ; - r s  shou , r . t  i n  l r i gu rc  l .
l t igLrrc I  is  a I t tap t lcpret ing lhc geoiogreal  l 'eatLrres at  thc s l t r l i tce.  T 'h is ntap rras i t t la l t t .ed l l 'oni
thc  ( i eo los r  o l 'Suuk  C t t tn t r  hy  A t t i g  und  ( ' l a r ton .  l 9 t ) ( r .  l l i : ; ee t ing  l l nnA l '  l i - on t  no r th  to  sou th
ts  t l . t e  te t ' t t i i na l  n to t ' a inc  sh t tu 'n  i n  da rk  g recn  (g i tand  e lass i l ' i c t l  l s  th l ck  t i l l  o l ' t hc . l ( )h l t s tow 'n
\ ' 1 t x 'a ine  .  Th innc r  g lae ia l  t i l l .  shown in  l i - t h t  g rccn  (gd t .  i s  l i r und  cas t  o l ' t hc  t c rn t i n i i l  n ro ra inc .
( ) r t  t hc  l a r , : t s t cn t  s ide  o l ' l lAAA l ' i s  a  L rn i t  e luss i l ' i cd  a :  a  c ( ) l l i i i l sc t l  n t c l t r , , , l r t c r - s t r ' Ja l t l  scd i r r i e l t t
( se  ) .  \ \  es t  t t l ' t he  t c rn t i na l  I l o ra inc  i s  s t rea rn  sed i r r i cn t  ( s j )  o l ' t hc  . f  ohns to r , l  n  Mor i t i nu .  sho r , vn  in

1 l i nk .  
' I - he rc  

i s  a l so  a  L tn i t  o l ' s l . reanr  scd i tnc r t t  ( ss )  sho r rn  eL r t t i ng  th roL rgh  thc  te rn t i i t a l  n to ra ine  i r r
thc  so t t thc t ' t t  l t o r t i o t r  o l ' l lAAA l ' .  Th is  \ t r c . i n r : c t l i u rcu t  un i t  i s  v r )L lugc r  thau  the  . l oh r rs to rvn
sedi t t tet t t .  cot t ta i t ts  iee r-a l ' tcd boLr ldcrs.  anLl  \ \as dcposi tcc i  bv l ' loodw'atel  dur- ing tht :  c l ra in:rgc ol '
u l a e i a l  I . u k c  W i s e o n \ l n  d L r r i n g  t h c  l : i d e r o n  l ) h u s c  o l ' g l a e  i a t r o n .

l l l t sec l  on  the  bo r ings  ad r ru teed  a t  I JAA,A I ' .  t he  g l r re  i i r l  t i l i  r u r i cs  i n  th i ckncss  l l ' o r -n  l ( ) t o  t -X )  l ec t .
ou t r i ash  s l t i d  l t t t t l  s ra \c l  o r  l l L rv ia l  dc l tos i i :  ( \ t r can r  scd in ren t ) l i c  bene i r th  thc  t i l l .  

- l ' he  
v ' r , t t e r '

t i t b le  docs  l l r ) t  l l t t e l ' \ ce  t  t he  t i l l  he  nc i t t h  l J , , \ n  A I ' .  on l t  t hc  ou tw 'ash  i s  i n  eon tae t  w  i t h  thc
g ro1111 i11u tc r .  \ \ es t  o t ' t he  te r tu ina l  n ro ra i r t c .  u  th rck  \ cquencc  t l l ' g lac ia l  o i r tw i r sh  sand  l rnd  g ra r . ' e l
\ \ i i \  dc l )o \ i t ed  t s j ) .  ( i l ae ia l  t i l l s  t o  t l - t e  e l s t  u ru  l l l i n ra r i l r  s i l t - i  s iu rds  l v i t h  r :obh les  un i l  boL r l c i c rs .
S c r c t ' l t l  l e e t  o l ' c l u r  a n d  s i l t  ( l o e s s ) o r e r l i c  t h e  g l u e i a l  s c t i i n r e n t s .

l t t gL t l ' cs . j  a t td  - l  l t r c  gc r te t ' a l i zc t l  ue t i l r rg ie  c f ( ) \ \  \ ee t ions  tha t  sho l i , t h ieknus \  ( ) l  [ hu  L rnconso l i da te t l
se t l i t t t e r t t  ( sa t td  a l td  c r i . t r c l )  o re r l - r i ng  hedroek .  

' f hese  
Iwo  c ross  sce t ions  u ' c rc  tda l t l ec l  l . n rn i

l igLtres in Lt . t ' t ln t .gt , t t logt ' t t t t t l  . \ i t t t t t l t t t io t t  t t l  Ot ' ( ) rutd\ ' ( r t ( t ' [ ' - l t , ,w i t t  Sut tk Cott t t l . r ' ,  l t r l . rcr l r . r i r r
t ( i o t ko r i i t z  c t  u l .  l (X )5 t .  l - he  u l ' t c t tnso l i t l a t c r l  se r l i n l cn t  l n r i  bed rock  un i t  t h ieknessc \  \ \ , c rc
der i red  h , r  re r ie * inu  ho r inc  l ogs  l l - rn t  n r : l l r  u t  anc l  nca r  I IAAr \ l ) .  l l ed r ruk  gco lo : l \ ' a t  ! JAAAI '

S p e .  l ' r , , .  [ r r . .  l t r r t l  I J  I  S .  L L ( '
S e p t e n r b e r  l o  l  I

I J l rd lc r  ' \n r r r
i i " . : , : r . . l l  i . i , ,

Comment [JT3] :  lhese set t l ing ponds and spoi ts
d i s p o s a l a r e a s  a r e  n o t  l D ' d  o n  a n y  f i g u r e ,  w h i c h

m a k e s  t h i s  t e x t  d i f f i c u l t  t o  u n d e r s t a n d

[ ,1 , ' c  7  9 i  - i J



l J l r i l u c l  . \ l - r n r  r \ r r u r r u r r i t i o r r  l ' l t r r r t

i s  t k r t t t i t t i t t ed  h1  thc  l : aL r  ( ' l a i r c  l ro r t ra i i o r . t  ( ( ' an rb r iu r  agc ) l l cnca th  rnos t  o l ' I JAA, \ i ' .  w i th  son ic r
l ' r ce l l nh r i l u t  I nc l . i l n t ( ) r l t hosed  (pa r t / i t e .  g l ' i r n1 rc .  i t n t l  rh_ ro l i t c .  Thc  l : au  ( ' l a i re  l ro rn ia l . i on  eons is t s
o l  sa t ' t t l s to t i c / sha lc / s i l t s tonc / t l o lo tn i te  .  

' [ ' hc  
I l a rabo t '  l { anSc  to  thc  no r th  o l ' t he  ins ia i l a t i on

e() t . l t i t i l ts  l ' t 'eeatnbr i i ln  e()ngl( ) l l rcrate and r lLrar tz i t , - : .  r i 'h ieh arc pal ' t  o l ' thc l i l t r ' ; lh txr  Sl ,nel i r :c .  r is i r is
approx i tna tc l - i  5 (X )  l ' ee t  abore  the  ins t i t l l u t i o r t .  Thc  hcd roek  su l l ' acc  t i i ps  s teep lv  to rva l ' d  the
:o t t th .  *he re  so i l  dey ros t t :  r l L r i ek l - r  t h ieken  to  u  n rax in run r  o t ' appnrx in ta tc l l  2 -50  l ' ee t .  A lon r :  t he

t lo r thc r t r  i r t s t l t l l a t i o t t  boundar r .  so i l  dcpos r t s  a rc  th i r t  o r  absen t ; tnd  bcd rock  ou te ro l - r s  i r r c
eot t l t to l l .  I r tgt t t 'e  - i  l l lL l \ t ratcs the hct i roek sur l ' i . tcc l - renr:eth and sr i r loundins l tAAAl ' .  

' l 'h is

hcdrtrk:ur laee i :opaeh lual)  \ i 'as hased on avai lable nroni tor ing wel l .  product ion wc: l l .  and

l t r ivate n 'e l l  construct ion loss.  
' l 'he 

hcdrt rk sur l ' lcc dr t rps l (X) lcct  in thc noLthct 'n thrrd o l '
I JA , \ , , \ l '  un t l  l l a t t cn \  ( )L t t  l l l  t he  :ou the r -n  t t ro - th i r t l s  r r l ' l lAAr \ i ' .

l ' t su rc . l  sho*s  the  l lAAA l ' \ \ e l l  # l  on  thc  l ' u r  l c l ' t  pene t r i r t i nc  t l - l e  c i r t i l e  l : au  ( ' l l i l c  l ' o rn ta r io r . t

at ld entcr i l ts  thc IJat ' r tboo quurtz i te .  . ' \  la-rer  o l 'shale is  : l - iou 'n to under la-r '  thc * 'estern l - ra l l 'o l '
l i . \ , \ . \ l ' .  

' [ ' hc  
sha le  l a re r  ae ts  i t s  a r t  a r lu i tu rd  r vh i ch  re ta rds  g roL rnd i l ' a te r  i n  the  s i tnd  und  g ra \c l

lut lu i ler  and the Llppcr sat tdstone aclL i i l 'cr  t i r r l  nror i r lq dou'nu' l r -c l  into thc lovvcr st t r . i t ls t t rnc

l tqLr i l 'er .  
- l 'he 

l :at r  ( ' l i . r i re l :orni i r t ion is  shtrr ' 'n  to th in ( )L l t  t ( )  the e; . rs i  i rud aels as hoth i tu aqui t i t rc l
i u id  i i t ' l  . t t l L r i l ' e r  l t ased  o r t  l he  th rekncss  u l ' t he  s l r t r i s tonc .  

' l ' he  
I JAAAI ' \ \ ' c l l  #1  d ra r i s  i t s  l l ' a te r

l ro rn  the  l : aL r  ( ' l a i re  l  o rn ra t i ou .

Comment [JT4] :  f  ig  5 note a lso ment ions that
g e o p h y s i c s  w e r e  c o n d u c t e d  i n  t h e  N E  p o r t i o n  o f  s i t e
to evaluate bedrock topo

I  igr.re 1ir u chrs: rcel ion that runs l iom lhc l laraboo l{angc south t(} lhu Vi l lagu ol l ,rair iu du
S a e .  I h i s s e c t i o n u l s o s h o \ s L h c I J A A A I ' \ \ c l l  # l o n t h t I a r l u l i : r n d t h c I , r a i  c d u S a c t l ' l ) S t
\ lcl l  #. i  on thc IaI r ighl.  Thc l ' l )S \\ 'c l i  #3 peneuutcs thrur.rgh the l iau ( ' lairc l i )rnrirLion and a
la\cr ol \hl lc hcl i)rc cntcrin5: thc Mt. Sinron I innration (sitndslone). Thu shulc lul 'cr ir  shown trt
hc pl$r:nt l iom.just north ol lhc IIAAAI'$cl l#I dr)! \n l(J I ' l )S. 

' l 'hir  
rhalc larcr acts us an

aquitard Nhich ruslr iul \  ground\\al0r l(nI nrigrat ing dccpcr inlo thc M1. Sinx)n l inmati(n.
lJarcd Lrn thu ucl i  Lrg. thc I ' l )S Wcll  #.t  ha\ i i  \ \ l tcr dcl lh !1 thc !r()und \url i rec. whucir\  thc
Ircrl  rratcr tahlc is loerlcd J5 l i 'ct  bclow ground. ' Ihis 

implics thrl  f tc I ' l )S Wcll#3 is a l lowing
o r u n c s i a n \ \ , c l | ' . I b c 1 h i c k s c q u e n e c r r l t h e | : a t t C l a i r c l r r n n a t i o n u n r ] l h c \ h a l c | a } ' c r p | ( ) l c c l t h " c . . ' * i . r j i
I'l)S Wcll #l lronr conlaminunt\ on the \urlacc lnd in lhc sutl unti grarcl aquilr:r. :'fflj:ij.;::*ii[:1:::["":;.Xlli:'1",

well13),rhen ir '3po$ible thar upward wrri .al

bed I ( x j kL l I i t s . an t ] r r l l c t - hh lea re t r I i cn t i l l e ! i i I ) I : i 9L l I c ( ) - l j i u . 0 \7 .
er(h\ \rcl i()D\ thnt arc (nrcnr tcd lha()ush the l ' l l ( ;xrca. l ' i lules I I  and l l  ar-e 1.tcolrr1.| ic cl-osr
rcel irrns thlt  arc ol irntatcd thnlrgh thc l) l t( ;rrcr. I  igLuc l i  i r  a rcoluie er( ' \ \  \ecl i{ ,n
orientl ted throrrr:h thc ( 'cnlral I)1!mc i trcl .  Thc {crnrinal nrorainc i , i  shrxvn in nr;rr!  .cr l i rrns.
fe|rc\cnted r\  ! : l rei ir l  l i l l  (SI 'S\ ' l  rr I  SV SI' t .  iud e(n\i \ l \  nlosl l \ ' () l  \ i rr l , i r !  l l f i r i |  si /csr ol-\ i !nd
\i lh l inc\ iLnd rrrmc grarcl/crrbhlcrftx)Lrldurs. l l i t \cd r)n lhccross seel ions. thc gl ircir l  tr l l  isu(11
prcscnt bencath thc * l lcr hblc. I lcncuth lhc l laei i i l  t i l l  l ics sunc!ol r lryingglain \ i , /c\ lhut rv r,
deprrsitcd h] glaeiul l lLniul prLtesscs {glacial or(rru\h). 

' fhc 
\ i lnd (ulwash c,rnt:r irr  rruny

p(rkcls tll gra\el with \omc bcing k)calircd and others intcr-connccting. Thc gravcl layets hale
hccn cncounlercd up t(r -10 lccl thick. A rmilirrm layer ol grlr,el cxisis ncar the bedrock surlacc.
south ol lhc l ' l i ( ; .  Alay0rolcia\andsi i t(Cl.MI.).uI1 t() l t)  lccr rhick. is prcsenr in rhe l) l)( i  i" . ,r* i t  i r iot,  o*,*.re5.bour how rhesc
a r c a ' A r s h r r r r ' n i n I : i l t r r . c 1 j . t h e | i r r e g r . a i l c d l a 1 e r u p p e u I \ l o | j n c h ( ) t l t i r | | I o x i l u t l L c ] } ' l . ] ( ) ( ) ; i . l , . . ; J : : l . f i : f

sc.lel s the gra!€ilayer on top ofbedrock a
pref€rential ilow path?

Sper ' l ' ro .  lne  .  l rn t l  l J  I  5 .  I  I  t
S e p r c n t h c r  l { t I  I

l 'uge f i  ol  . i -1



. \ l l r ' r n i l l l \  e  I  e l r ' r h i l i t r  S t t r d y
(  i |our td$r r le  r  l { :1 ) , . !1 . !  S l r r r le r \

l l l r t l g t r  . , \ r r t t r , \ r r i n r u r l l t i ( ) l )  l ) l i u l l

" t ,  

\ ,  
: , ,  ,  I  l

l ee t  eu : I .  ( ) l  t hc  l ) l i ( ; .  I Jo th  l i gL r r c  i l  und  l l  show  the  t ' i n c  r r i unc r l  u l l i t  l oea t cc l  henea th  t he
\ \ t t tc r  tah le  .  Thc hcdr t rk  sho* l t  i t t  caeh et t rs :  scet i t )n  e( )n) i \ t . \  t r l ' the l :ar r  t ' le i rc  l : ( ) i ' l . I ta t i ( ) l ' i .

II.t'drogeo log_v

' l ' * r t  
I t . t ; . t 1o t ' aqu i l e r \  i . l nd  one  ln i r )o r  aqu i l e r  a rc  p rc \en t  bcnea th  thc  i ns ta l l a t i on :  the  sL r r l ' i c i a l  sa r r t l

a l t d  g l ' a re l  a r lu i l ' c r .  t he  I :u t r  ( ' l u i r c  l ' onna t ion .  an t l  i hc  decpc r  \4 t .5 in ton  l ; o r rn i r t i on  ( sands tonc

I t r l u t l c t ' 1 .  respee t i re l l .  T 'hc  sand  an t l  g r i r \ c l  aqu i l ' e r  and  thc  I :aL r  ( ' i a i l c  i r r c  L ln -con l ' i ned  to  sc rn i -

eo t t l i r t cd  a l t t l  poss ib l r  h rd raL r l i ea l l , r  eo r . tnc l tec l .  
' l ' hc  

i : au  ( ' l a i r c  ! ronn i . r t i o i t  ra r i cs  hc t r ' , ' een  l {0  to
l , \ 0  l c ' c t  l - re lo t r  t roL tnd  su r l ' uec  (bgs ) .  

- l ' he  
\ { t .  S in ron  ! r r i -n r . t t i on  i - s  l oea tcd  i l pp iox in ra te l l ' 1 (X )

l 'eet  bg:  an, , l  is  Inost l , r  l ) re\ent  to the ei . r \ t  i .urd \ot l th r ) l  l l , \AAl) .  
' l 'hc 

gcncral  , i i rec i ion ol '
groul td\ \ i . t tcr  l lor i  is  sot- t th t t l  soLt thcast .  Stecl t  gr t rd ients cxist  a ior : r i  thc noi ' thcrn hoLr l tdarv o l  thc
i l t s i i t l l a t i on .  

' f h r " ' g rad ien t  
l l u t te t t s  subs ta r t t i a l i r  i n  thc  cen t r l l  un t i  : . t , r - r thc rn  po r t i ons  o l ' t hc

instal lat iot t .  l {ceharge to thc sand and grarc l  aqLulc l  is  l inr i ted by ' in l ' i i r rat i . rn througir  a l ' inc:-

sraincd krcss Lrni t  (s i l t /c lay )  in sonrc areas.

As prcr ioLrs l r  nrent ioned. l r igures - l  and J show' that  thc l :au Clei re l iorntat ion coir ta ins at  lcast
onc Ltni l i r r t t t  shalc lavcr  that  acts as an aqui tard.  which rctarc is groundrvatcr  in thc sand and
grarel  aclLr i l 'cr  l ' ronr nor in-g do\ \ ' r lw 'ar t l  in to thc low'rr r  sandstonc lqui lcr  (Nl t .  Sint t ;n l iornrat ion).

Thc l :au ( ' la i re l i r l rmat ion also contains r .nLnY t l i inncr lar ,crs o1'shalc and th ick sculrcncos ol '

dolonr i tc  that  act  as an uuui tard.

- l ' hc  
r cg io l tu l  e r t ru l l t l \ \ a te r  l l ow  d i r ce t ion  in  thc  I JAAAI )  a rea  i s  sou th  \ \ )L t thc ; . r s t  t o r , ' , a rds  thc

\ \ ' isconst t t  l { i r  er  as dcpictct l  in  lVutr t ' - ' l l th le Eleyt i t i r t t t  , \ l t tp o. l 'Sutrk ( t t tut t . t ' .  l l ; i t t  ot t , t i r t

{ ( i t t t k t r r r i t z  i u t t l  / . e i l c r .  l (X )3 ) l t t rd  H , t ' r l r , , q r r i l a ,q r  u r t t l  S i r t t t r l t t t i t t t t  t t f  ( i r o t t t t L ln ' t r t e r  F l r t r r  i n  S t t r t k
( ' t t r r t t t . t .  l l i  r<  o r i r i r r  t ( i o t ko* i t z  c t  a l .  1005 t .  

' l ' h i s  
d i rec t i ou  t i l ' l l ou 'eo r rc l i t t c \  r , vc l i  r r , i t h  the

g l ' t ru r td$ i t l e r  e ( )n t ( )L r r \  gc t t c ra ted  bv  cO l lee t i r )g  \ \ i . r t c r  l c re l :  i n  the  I Jnnn  i '  n r ( )n i t ( ) r ' i ng  u ,c i l s .

l i i gu rc  l l  dcp ic t s  thc  g round \ \ ' a t c r  eon to l r r s  a t  l JnAn l '  dL r l i ng  Sep ten ihe r -10 t0 .

' I ' he  
\ \  i scons in  l { i r c r  re ts  a \  a  d i scha t ' sc  l t o in t  l i r r  g loun t l l r u tu l ' e r \ t  and  \oL l th  o l ' l JAAA l ) .  . z \ s

dc t r i c t c t l  i n  \ I ' u re r  R( :o t t t ' t t , . s  o l  l l ' i s t ' r t t t . : i n  h r t re r  l t r ' i  r t  a r i r i i t  R i  l t , r '  B t r s i t r  l t l i nda l l  i t n t l  l l r u 'n ta t t .

I t l T i t  l r o u r t d w ' a t c r  o n  h o t h  t h c  w c s t  a n t l  e a s L  s i d e s  o l  t h c  \ \ ' i : c t i r r s i n  l t i r c r , i r . r  i r , r i

in to  thr ' \ \ ' i seor ts in  I { i rer .  
- l .hc  

Lakc Wiscons in  l lcscr ro i r .  eausct l  hv  the hvt l rue lcet r ie  r - lunr  t l r
thc \\ ' iseonsit. t  l { iver. inl ' lLrcnecs sr '()unLl\\ ' i -r ter l lou i- ler()ss thc instal lat iort.  

' l -he 
l{csc:r 'roir is nort lr

o l ' th .  darn r rhcre thc t 'c  is  l l t  ap l ) r l rx i r t ia tc  J0- l i ro t  sut ' l ' i i ce  \ \ i l l c r  th ' , rp .  
' l 'hc  

\ \a tc l  lc le l  in  the
l {e  ser ror r  is  e le  r l t tec l  abt l re  the r r l r tc r  rab le  l t , r ' r r t r reh o i  thc  sr r i r thcastcr -n  1 ' lo r - t i t l r - r  o l ' t i rc
ins tu l l l t ion.  . \nrnhcre the l lcscr ro i r  c lc r l r t ion is  h iqhcr  t i ran thc  \ \ 'a tcr  tab lc .  thc  \ \ 'a lc r  in  thc
I teser io i r  u i l l  t l i sehr t rce to  thc  sroundt ra tcr .  SubscqLrent i \ .  t l re  l tcser ro i r  d ischarccs to  the
gror r r tdr ra t r r  in  the ( l rubcr - 's  ( i rovc l la \ ,area anr l  e( ) i r t inLre\  [ ( i  d iseharse to  thc  srount lvvatcr  Lnr t l l
i t  t 'e i . rehes thc \ \ ' l )&[ -  dam.  

- l 'he 
nct  t 'esu l t  is  groundr"utcr  i ' lo*  para l lc l  to  t i rc  l tcscr ro i r r r , i th

d isehursc to  the \ \ ' i seons in  I l i rc ' r  :outh  o l ' the t la rn .  ( i lound*r ter  in  thc  nor ihe i ls t  por t ion o l ' the
inst i r l la t ion is  h igher  in  c le  ra t ion th i rn  t l i c  l {c 'er ro i r ' :  therc l i r rc .  th , - '  . t roundw;r tcr  d iseharges to  thc
I te  ser r  o i r  in  th is  are l .

S p e e  l ' r , r .  l n r ' .  r r t t t l  I t  I  S .  I  I  (

S c p l e  n r l . e  r .  l t ) l  I

Comment [JT7] :  ts  th is  a s igni f icant  e l fect  on a

s i te-wide scale (any more than i t  would be for  a s i l ty
l o a m  s o i l .  e t c . ) ?

Comment [JT8] :  See conrment  on prev ious

page.  l lar  contaminat ion f rom BAAP reached the

E a u  C l a i r e  f o r m a t i o n  a b o v e  t h e  s h a l e / a q u i t a r d  l a y e r ,

a n d  i f  s o ,  i s  t h a t  a  p r e f e r e n t i a l f l o w  p a t h  t n a t  m i g h t

af fect  pr ivate rve l l  owners wi th open boreholes in

t h e  s a m e  u n i t ?

Comment [JT9] :  Suggest  label ing th is  feature on

F ipu re 14

Comment [JTlO] :  Suggest  label ing th is  feature

o n  F i g u r e  1 4

Comment IJT11] l  Suggest  label ing th is  feature

o n  F i g u r e  L 4



. ' \ l l e  n i i r l l \  e  I  c l r . r b r l i t r  S t L r , l r
(  i rou t t i l r , , , l t te  t '  l te  I t led iu l  S t r l t te  : ' r

l l l rdgc l  . . \nur  Anrnrun i t io r r  l ' l i rn t
\  t ; l  

' ' .  
. , . i t  . i  i  l r ; ' , , ,  r i  i  ) ,  I  1 ' l

5.0 SOT R(]F- I \ \ 'ESTIGATIONS A\D RE1\TEDIAI,  hIEASTiRIIS

\ t t t t t e roL ts  \ i t e  i n \e \ t i ga t ion \  i . u rd  ren rcd ia l  t re t i t l ns  h l t r c  bccn  eon t lue tc t l  i r t  t he  l iA r \A I ' .
( i t ' o u t t e l * a t c r  i l t \ e \ t i g l t t o r t ; . r r ' l i r i t i e s  u t  l i ' \ , \ A l ' h e g a n  i n  l 9 8 0  a n c l  c o n t i n L r c  t ( ) d a \ ' .  S i t c - w , i d c
r r ' oL rnL l \ \a te r  re la tcd  asse \ \n l c l t t  ac t i r i t i cs .  eg rcc t l  up ( )n  hv  thc  A rn r t  and  Wi )N l { .  i nc lL rde  thc
l i r l l o r i  i r t g :  r l ( )n i t ( ) r ' i ng  l i c l l  i ns tu l l i - r t i on :  \ \ l r t e r  l c rc l  n reasLn 'cn lu r l t s :  pLnnp  tes t i ng :  r t . ) ( ) i l i t ( ) l ' i ng
r ie l l  u td  I ' es idc r t t i a l  d r i nk ing  \ \a te r  *e l l  s l rnp l i ng .  i t nd  u roL rn t lw ,a te r  n roc l c l i n ! .  ( i l ' cL lndwate r

i t t i pae t  so i t rec - re l r t t c t l  i r t r c : t i gu t ions  a t td  r c r t ted i : . t l  ae t io r - r s .  t i l ' t he  l ' l J ( ; .  ( ' cuL r -a l  l ' l un tc  A rc : . r .  an t i
I ) l J ( i a L c  d i s c i r s s c d  b e l o * .  l j i u u r c  l - i  s h o w s  t h c  l o e a t i o ; r s  o 1 ' t h c  r n o n i t o r i n e  r ' , e l l s  a n c l  l r i g i r r e  l ( r
shor, r  s  thc l t rcat ions ol '  the pr i r  atc w,c l ls .

5 .1  P ro l l e l l an t  Burn ing  Cround

l ' he  I ' l J ( i  i s  k re i r te t l  i n  the  sou th*es tc ln  l l ( ) r ' t i ( ) r ' r  o l ' t hc  l lAnA l ) .  Thc  l ' l J ( i  i s  con tp i ' i sc r l  o l ' t he
l i r lkrr i  ing i . l rc i . l \ :  \ \ 'aste l ' i ts .  l t l -+9 l ' i t .  l {aee t racVHlrzartkt rs \ \ 'astc Thcr i , ta l  

' l ' r 'e l t i lcnt  
[ ]n i t

(H \ \ - l " l ' t  ) i l r e : - i .  a t i d  L i tn t l l i l l  #1 .  
' l - he  

loe i r t i on  n r td  l l voL r t  o l ' t he  l ' l l ( i  i s  sho*n  in  l i i gL l r c  l 7

l ) \ - l ' u r t t l  o rsa t i i e  :o l r c t t t -eo t t ta i r t i n t  I na tc r iu l s  l re  kno r , r ' n  toha \e  bccn  d i sp t t scd  c l ' l i i  i i - re  l ' } l j ( i
t h roL tgh  ( )pe l t  bL rn l i r t g  a t td  bL r r i l l  dL r r i ng  p iodue  t i on  pc r iod r .  SL rh :cq i r cn t l r , .  l oea l l zcd  in tnac ts  t t r
s o t l  e o t t s i s t e d  o l ' l . J - t l i n i t n r t o l u e n e  ( l . l - l ) N ' l ' ) .  l . ( r - d i n i t r o t o l u c n c  ( 1 . ( r - l ) \ ' l ' t .  p o i i ' e y c l i c
lu t ' on ta t i e  h - r t l roe  ; - r rb t )n \  (  l )A I I s  ) .  bc r t zcne  .  t r i ch l t l r oc th r  l e  nc  (TC l : ) .  a rscn ic .  e  h r r tn r iun ' , .  l ead .
se  l c t t i u tn .  r . t t t d  z ine  lho re  so i l  e  l eanup  rcn re t l i a l  ac t i on  oh ice  t i ves .

- l ' hc  
I ' } l l ( i  \ \ ' l t s t c  I ' t t s  cons is te t l  o l ' [ h rce  \ \as te  p i t s  and  i . rn  opcn  bL r ln ing  a rea .  , \  so i i  rapor

c r l rae t io r t  (SV l : ) \ \ s t cn r  opc ra tcd  a t  t l - re  \ \ ' as tc  i ) i t s  l l ' o r r  l 9 (17  t , r  1999 .  i \ l t p r r r x i rna tc l r  l . ( r (X )

l t o t t t t ds  o l ' : r r l r c l . t t - r ' c l u ted  Vo la t i l e  Organ ie  ( ' on rpounds  (V (X  \ )  \ \ ' c r c  s i r cecss l ' u l l r  r cn rovc t l  l i r l n r
r i i t h in  thc  tadosc  zo t t c .  Approx ima tc l r  l . l f { 0  eL rb i c  _ ra rds  o l ' so i l  \ \ e rc  f c l l ovcd  l l - o rn  thc  l ) l J ( i
\ \ 'as lc l ' i ts .  l i -onr ground sLrr lace to epproxinta le l r  23 l 'ect  l ' rss i ; t  1999. 

' l 'hc 
sr i i l  r . r 'as t ra l isportcr l

o l ' l ' -s i te at td ineinet ' i r tcd b1 a l iecnseci  hazurdous \ { 'aste c()ntraLt() r .  
' l -he 

\ \ 'aste l ' i ts  l icrc l ' i l lec l
* i t h  e l c a n  g r a r c l  t o  ! r u d c .

A  p i l o t  h l ( ) t r ca tn )en t  \ , \ s t cn l  u . ' as  i ns la l l cd  a t  \ \ as tc  l ' i t  I  i n  i 999 .  : \  l ) i l o t - sc l r l t : 1 ' r , : a tab i i i t l '
S tud , r  ( l 'S l -S )  was  con l l ue tcd  in  2 (XX) to  c r i t l L ra te  thc  e l ' l ' ee l i rencs \  o l ' l - rae tena l  degrac l l t i on  o l '
l ) \ l - t t r  t t i t t u ra l l r  t l ccu r r i ng  h i t c t c r i a  i n  the  so i l  ( i n -s i tu ) .  Thc  l 'STS cx t r l r c t cd  s r r )u l tdwa te r
hencath \ \ 'aste l ' i t  l .  t rcatccl  thc r . ratcr  r l i th phosphi i tc .  anr l  rc in. jcctet l  i t  in to the sci l  colLrn.r l r

l ubo re  the  ua : t c  p i t .  Orvcen  \ \ ' a \  ad r le r l  t o  thc  radosc  zonc  b \  i n i cc t i nu  l i r  t h roL rgh  the  i ' r l r n rc r
SVI :  svs te t t t  * c l l s .  r i h i ch  I t ( ) \ \  sc r \ cd  us  a i r  \ p i t r sc  u .c l l s .  ( ' a rboh l ' c l ra te  ( c th lu to l ) i n iec t ro r t  we l l s

Io r  the  e ( )n t r ( ) l  o l  n i t r i t t e  h , rp rodue t  r i c le  i r t s ta l l cd  d rx i ' r t g i ' ad ien t .  bu t  nc ' ,e r  L rsc t l .  Mon i t r x ' i ng

t ' esu l t s  i nd iea tcd  thc  i nd i reno t rs  bae tc t ' r i l  \ \ c rc ; re rob ica l l r  h i r i l cg rad ing  l )NT  in  thc ' so i l co lunu t
sL teecss l i t l l r :  t he rc lo t ' e .  t he  , \ r ' r t i r  dee i r l e t l  t o , ' o  l L r l l - sea le  r i ' i t h  thc  b io t rea tn te t r t  svs tcn t .

- l ' he  
l J io l r r l i ea l l r  I : nhaneed  SL th : t t r l ' uee  

- l - r c r i t n re r l t  
( l i l :S ' I ' ) \ \ ' \ t en r  r r ' as  i ns ta l l ed  rn  l (X )0  a r rd

o l te r i t t ed  l l ' on t  l (X ) l  t o  l (X )5 .  l : ro rn  l (X ) l  t h t ' o t iSh  l (X ) .1 .  ac ld i t i ona l  i r i r  sp i r r - r :e  r re l l s  r r c rc  i ns ta l l cc l

to  l t i d  b i te te r iu l  dcg ra t lu t i on  o l ' l ) \ - i - i n  thc  ! r ' , ) L lnd \ \u tc r .  
' l ' hu  

i r i r  s ; l a rpc  l v t : l l s  r re le  u t  ( ) l ) c l ' l l . i ( ) i t

Spee l ' ro .  l t t r ' .  lu t t l  I J  I  S .  I  I  ( '

S r p t e  r r r h e  r  l O  I  I

Comment [JT12] :  As yer ,  I  haven' t  read

a n i " t h i n g  a b o u t  S p e c P r o  o b t a i n i n g  d n d  r e v i e w i n g

c o n s i r u c t i o n  d e t a i l s  f o r  t h e  p r i v a t e  w e l l s .  H a s  t h a t

b e e n  d o n e  b y  t h e  W D N R ?  J u s t  g e n e f  a l l y  k n o r , v i n g

w h a t  u n i t ( s )  t h o s e  w e l l s  a r e  s c r e e n e d  i n  ( o r  o p e n

t o ) ,  a p p r o x i m a t e  a g e ,  e t c . .  h e l p s  p u t  t h e  r e s t  o f  t h i s
s e c t i o n  i n  c o n t e x t  -  i e . ,  w h a t  i s  t h e  t h r e a t  t o
d o w n g r a d i e n t  w a t e r  s u p p l i e s ,  w h i c h  p r i v a t e  w e l l s

have been af fected,  and why/  Assuming th is  has

a l r e a d y  b e e n  d o n e ,  t h e  b a c k g r o u n d  d o c u m e n t

shou ld  be referenced.



. \ l t e  r r t l r l r r  e  I  e l r : i h i l i t r  S t u t l r
(  i rour r r l r ' , l r te  r .  l te  rnc t l i i r I  S t r i r te  r \

I l l r t lgc r '  . . \ l l r r r  . , \n r r r i t ru i t io r r  l , l l tn t
i  :  i ,

L r l l t i l  l ( X ) ( ) .  I : r a l t t a t i o t t  o l ' t h c  l i l : S 1 ' \ \ \ t e n )  r n c l i c a t c d  c l ' l e c t i r c  l ) \ - l ' r c d L l e t i { ) n  i n  s r o u n c l w , a t c r
oee  u r t ' c t l  dL r r i ng  the  opc r l t i o r )  ( ) l  t hu  \ - \  \ t e  n t .

. \  : t eoeo t t ' t l t os i te  e i t l )  \ \ a \  i ns ta l l c t l  a t  t he  l9+9  l ' i t  i n  l 99 l (  t o  i nh r l - r i t  t hc  l t . ro ren tc l l t  o i
e()r l tanl i r lJ t i ts  i r t  thc soi l .  

' l -hc 
l94t)  Pi t  [ ' l t t r .s t ,Ont ( 'up.  f - inul  Cott \ tnt ( t i t ;n Reytr t  lOl i r r

( ' o rpo l l r t i on .  l (199) r ras  subn t r t t c t j  and  i l l ) p ro \cc l  b r  thc  Wl )N l {  i n  1999 .

- l -hc  
l t aee t raek / l l \ \ . f 1 '1 .  a rea  eons is led  o l  an  o r r i  gn t re l  r r i ad .  th rce  re l i r se  p i t s .  and  i rL r rn ing

P la tcs .  as  t i c l l  i t s  the  t lWT ' t t  .  l n  l t j t ) 5 .  t h lee - l i ru r ths  o ! ' t he  l t aec t laek / f lWTI 'L l  a rL : i l  \ ' ' ' us  e loscd
r i i t h  i t  s t r i l  e t r r c r  to  l ) r c \ c l t t  e ( ) r t t ac t  r i i t h  l cu t l  l cs idua l  i n  thc  so i l .  

' l ' hc  
I . t n t ; !  l ) o t ' ! r i t t t ' t r t t t t i t t t r

Re l t t t t ' t  l : t t r  S t , i l  ( ' t t re r  ( ' t t n t t r ' t t t  t i on  R t t t t ' t t ' L t t  k , l n t l  
' l - l t r r t t i i t l  

T r ( ( t t i t t (n t  I t n i t  C l t t . s tuz  tO l in
( ' t t rpo l ' l t t i t t l i .  199 ( r )  r ras  ay r l t ro rcd  t r r  t hc  \ \ ' l ) \ l { .  

- I ' he  
r cn ia in inu  po r t i on  o l ' t h r r  l {aec t rack  iu ' c i t

h a t l  i r n p u e t e d : o i l  l ' e n t o \ e d  i n  l t ) 9 7  r i i i h  n o  e o \ c l ' r ' c q u i r e c l .

I -an t l l i l l  # l  eo r t ta i t t cd  \ t r l l e tL ln t l  t i n the rs .  a \ l )ha i t  sh ing ie r .  eu rdboarc l .  and  o thc r  o l ' l ' i ce  r c l ' use
l -a l l t l l ' i l l  # l  *as  e r t re red  

" ' u i t l t  
a  \ \  I )N l t -appnr rcc l  geoeo inpos i te  c i r l t  i n  i 997 .

l r t  l ( X ) r .  S h a r i  l : n \ i r o n n t c n t a l .  l r t e  .  ( S h a u  ) e o n r i i r e t e d  a n  i n v c s t i g a i i o n  i n  t h e  I r l J ( i a r c a  t o
e  r a l r t r t c  t h e  c x i s t i n g  s o i l  e o n c l i t i o n s  b c n c a t h  t h c  l ) l J ( i w a s i e  n i t s .  

' l ' l i i s  
i r t r e s t i g u t i o n  i n c l u t l c d

d l ' i l l i ns  l - ro t ' i t tSs  t l t roL rgh  cach  o l ' t hc  was tc  1 " r i t s  anc l  eo l l cc t i ng  s l , i l  sun rp les  l i u ' l abo r i r l . o rv  i u r i l l vs i s .
\o  add i t i o r ta l  so i l  s i t t np l i n r  l t as  hccn  e r in t l uc tcd  s inee  1005 .  Th i :  i n rcs t i ! . a t i on  dc tc rn t i ne r - l  t ha t
ea rbo t t  t e t raeh lo r i c l c  a r td  o thc l  V ' ( ) ( ' s  *e re  no  k rngc r  p rcse l l t  i n  the  s r r i l henca t l i  l he  l , l l ( i \& 'as tc
l ' i t s .  . \  \ Lunnra r \  o l ' t he  VOC'so i l  san rp ie  r csu l t s  u re  p rov idcc l  i n  Tab i r :  l .  Spec l ) ro .  I nc .
(Spec l ) ro tca lcu la tcd  tha t  thc  an t ( )un l  o l ' r c rna in ins  l )NT- in ipac tcd  so i l  i s  approx i rna rc l y  2 -5 .0 -51 {
poLtnds.  This calcLr lat i t tn dtrcs nr) t  rcprcscrt t  poLrnds () t ' l )NT rcmainrng in thc st t i l .  inpLrt
pa ran rc tc r \  u rc  p ro r  i ded  in  

' l ' ah le  
l .

I n  1006 .  a  d ra l ' t  A l rS  r . i as  eo t t tp l c t cd  to  re -eva l r - ra te  thc  i n te r in i  r c rncd ia l  ac t i ons  l i r r  " , r i l s  a t  t he
l ' l i ( i and  dc ten t t i r t e  thc  l ' i na l  t ' en tcd r .  The  sc l cc tcd  i ' en red r  i nc luded  the  p rc i i ous  ren tcc l i a l
i t c  t l o t l s :  so i l  r  i t l t t u '  e  x t racL i ( ) l t .  pa r t i a l  so i l  cxe  u r  i i t i on  and  i l t c inc ra t i on .  and  lu l l - sca lc
hiorct t tet l ia t i t ln .  J-hc l ' i r ta l  rcnicdr e i rose u ine lLrdcr l  rcr . l ) ( ) \  a l  o l '  thc brorcnrcdi l t ion : \  s tcn ' r .
i l t s t i t l l a t i t , r t  o1 'a t t  i n rpc rn tcab le  ca l ) ; . l nd  e ( ) \ ' c r ' .  r . u r r , l  con t inucd  g ro l rn t l * ; l t c r  n rcn i to r ing  und
t ' c n t c d i l t t i o r t .  O n M a r e h  l 7 .  l ( X ) l i . t h e  \ \ l ) N I { a p p r o r c t l  o l ' t h c l ' i n a l  l e n r c l i v l i r r t h c l ' l t ( i
sL thsu r l ' l e  c  so i l .

l { c r t t o ra l  o l ' t hc  I J I :S ' f  \ \ s tem u 'as  eonrp lc t c t l  i n  l (X )8 .  
' l ' hc  

\ \ ' as te  l ' i t s  r vc rc  t l ren  c i r l . ; pe i l  u i t h  u
geo \ - \ l l t hc t i e  l - ra t ' r i e t ' i t nd  eon t ; l i t e t cd  e l ; . r1 .  acc ( ) rd i r l s  to  r csu la t r ; r r  l cqL r i r cn ten ts .  

' l hc  
a rea  rvas

the t t  e t r r c red  w i th  to l t so i l .  g ra t l c t l .  a t td  seedc t l .  
' l - hc  ( - t t r t , ; t t ' t r L r i t t n  Do t t l t r r ' t t t t t t i t t t t  Reyn- t ,  PBo

[ ' l r L t se  2 .  (u1 t  t r t t l  ( ' o t t s t t ' t r t ' t i t t i t  {Spec l ' ro .  l ne . .  ] (X )9 )  rep ( ) r l  r r ' as  suhnr i i t c t i  t o  the  Wl )N I {  anc l
a l )p r ' ( ) \  c r l  rn  l (X )9 .

- l -he  
\ \ ' us tc  l ' i t : .  l ( l J ( l  l ' } i t .  l { uee t r i rek / t l \ \ l ' f  i ' . ; . t nd  l . an t l l ' i l l # l  l r eus  u re  r cg r r l a r l v  i ns l t r : c t cd .

Siur t l tge i l l ' rd lenei l tg are i t ts l ' rcetct l  and nraint i r inet i .  ( 'orcr  i - r rc i ls  i l l 'c  inspectrrd annrral lv  l i r r
c ros i r l t l .  se t t l e l t t c t t t .  L rndcs i rab le  r cuc t i r t i on .  a r td  t l t hc r  r - l e l ' i c i cne ics .  l { cc ;L r i l ' ed  r c l ta i i  l vo rk  t t r

Comment [JT13] :  Why pounds of  so i l  instead of
pounds r . r f  contamina nt?

S p c e  l ' r , r .  l r t e  .  r r r t t l  l J  I  S .  I  I  (

S e  p r . ' r n b c r  l ( ) l  I
l ' l t u c I I o l  5 J



. . \ l t e r r t l t t i  r  e  I  e r r : i b r l r t r  S t u t l r
t  l r l tut l t l ty 111 r l tcnrcd i l  I  Sl l  r l ! . 'sI

I i i r r l re  r  Ar r t t , r  , \n rn r i r r r i t io r r  l ' l i u r t

I l l . l l l l t i t l l l  [ ) l ' ( ) l ) e r  g radc  and  d ra i l t age  i \  co t ] t l ) l c t cd .  .An l l l a l  (  i t i l  apd  ( ' 9 re i ' i { c i t ( ) r t \  1 rc  subqr i t t cd
t o  l h c  \ \  l ) \ l {

I n t e ri m Re m e d ia l,l'l eas u re s /.lI od ijl ed I n t e ri m R e m e d fu [,1,] e us u re s

( i roL t t i d r i aLc r  eo l l t an t in ; r t i t ' r t  i r t  r . n r r r t i t t u ' i ng  r r c l l s  a t  t he  l ' l J ( i  . , i , as  l ' i r s l  d r tec led  in  1982  ( - [ ' s l r i .

1988  ) .  . ' \ l t l t oL rch  i l n  cxhu l t s t i r  e  i l t r  cs t i ! a t i on  o l ' s r t rund* i l t c r  e  r rn ian r in r - i i i on  \ v i l s  n ( ) [  coml t l c t c t l
a t  t he  t l t t i c .  I l r ( )poscd  in te r in t  r cn red ia l  n reu \Lu 'e  s  \ \ c l ' e  c \ l i r ra ted  in  19 ,39 .  

. l ' h r r  
goa ls  o l ' t he  ea r l v

s rou t id *a tc r  ren rc t l i l r l  ae t io r t  \ \ ' e r r  t o :  I  t eu rb  thc  ad ra t l cuu ien t  o l ' t hc  p l i rn rc .  l ) r cd i rec
eor t ta t t i i t ' t a t t t s  \ \ i t h in  the  l t l Lnnc .  a r ld  l )he  eonrp l i an t  \ \ i t h  l oea l .  s l i l i e .  and  lec l c ra l  regLr ia t i ons .
(  ) l t t i o t t s  eons idc rcc l  i ne  luded :  to ta l  p lL r tne  ea l ) tu rc .  l ro i rndary  c { )n t r ( ) l  , : x t l ae  t i on .  \oL l ree  con t ro l
cx t rae  l t ( ) l t .  a l t d  a  eon ih ina t ion  o l ' hou t tdan  un r i  sou rce  c ( )n t r ( ) l  cx t l ae t i ( ) l t .  ( ' o r r i l t o r )e  n ts  o l ' t hc
rc l t t ed , \  t hu t  \ \ e rc  e ra lua ted  ine ludcd :  i l l r  r t f  iP11 i11S.  uc t i ra tcd  ca rb t ' n  adsorp t ion .  an t l  con th incd
a i r  s t r i pg r ins  and  e  a rho l ]  adsoqr t i on .

' l . he  
l l { \ l  s rou l td r ra te r  pu ln l l  i u t t l  t r ca t  \ , \ \ t cn l  began  openr l i ons  dLn ' i ng . lune  l t ) t )O .  l \ t  t ha t  t l r t r c .

thc  cx te l t t  o l ' l r ou t td r \a tc r  c ( )n tu t i t i t t a t i o t i  was  bc l i c rc t l  i o  l - re  w i th in  thc  i ns ta l l a t i o l t  bounda l ' r .
' l ' he  

I l { \ l  g roL t t td ta tc r  t re i . r t n t cn t  s - \ sLenr  o r i : r i na i l r  cons is t cd  o l ' onc  \ ( )L l rec  c ( )n t ro l  r ve l l  and  th rce
houttd l t r r  eot t t ro l  r . re l ls .  

' fhc 
! t 'oLrndwalcr  n l rs i . rcutcci  rv i th an ai r  s t r ippi i ru t ( )wer ant l  i iqLr id

phase  !nu tu lu r  ae t t ra tcd  ea rbo l t  ( ( i . \C )  t rea tn ren t .  l n  i 996 .  the  I I t l v l  pL rn rp inu  s rs tcn i  r ' , as
I r tod i l ' i e t l  t o  i l t e ludc  [ \ \ o  so r - l r ce  eo t . t t r t l l  wc l l s  a r td , - i i seon t inL rcc l  t he  L rsc  o l ' t hc  th rcc  l ' l l ( i i r rea
b o L t n d a r ' )  e o n t r o l  u e l l s  r i r t h i n  t h c  l ' l l ( i a r c a .  l a h c l c c l  l J ( \ ' - 1 . 2 .  a n d  i .  S i r ' c c  N o r e n r b c r l ( X ) t { .
[ hc  tuo  \oL r rec  eo r j t ro l  r , , , e l l s  (S ( ' \ \ - l  and  S( 'W ' - ] l { t ha rc  c ) i t rac tcd  g roundu , ,a tc r  l i on r  thc  l r l r t ( i
\ oL t rcc  a rc i . t  i l t  a  eo t t i b incd  ra te  o l -a l t l t t r r r i t na tc i l  3 -50  ga l l ons  pc l  n r inu tc  (g l l n t ) .  I i i gLn ' c  l 7  shou ,s

thc  l oe  a t i ous  o l '  t hc  cx i s t i ng  I l t \ , 1  cx t r i t e  t i o r t  u 'e l l s .

l : x t rue te t l  g roL r t td *a te r  r \  pL ln rped  th roL rgh  a  ( iA ( ' s l s ten l  t ha t  ren rove :  V (X 's  i l nd  l )N ' l ' l l ' on t  thc
\ \ i . l l c r  b r  ac l so rp t ion .  Thc  ( iA ( ' svs tc in  e ( )n \ l s t5  o l ' t ' , l u  L rn i t s  tha t  each  c ( )u la ins  l ( ) . (XX)  l t o r - rnc l s  o l '
ea rbo t t .  Thc  t rea tcc l  wa te r  then  l l o r , r s  th roL rsh  a  30 - ineh  h igh -Jens i t r ,po lvc ih l l cnc  ( l i l ) l ' l : i

l t i l t e l i nc  and  d i seharges  i t . t t o  thc  I -ake  \ \ ' i seons in  I { cse r r , r i r  nca r  ( i rL rbe r ' s  ( i ro rc  l l a r .  r cuL r la tcd
L t n d c r  u  \ & ' i s c o n s i n  l ) o l l u t a n t  l ) i s c h u l g c  l : l i n r i n a t i o n  S v s t c r - n  ( W l ' l ) l : S ) 1 t r r n i t .  r \  l i ) - i n c h

l t i pe  l i nc  to  thc  Lukc  \ \ i seons in  l t ese l ro i r  nas  the  o r iS in : r l  t l i seharg .c  l i nc .  and  u ,as  r r sed  u r l t i l  t hc
l0- ineh l ine r ius eon\ t rLrcte( l  in  199-r .  

' fhc 
o. /onc t rcatmcnt i ind ntul t i -nredi l  I ' i l tcr  rverc rcnroved

l ron r  the  \ , \ ' s t cn ' r  du r ing  I l l jST  S l  s te  n r  r c lno r 'a l  i n  , r  u  i l - r  ' i ) i l i r .

, \ n  c ra lL t l t t i t l n  o l ' t hc  I l {M  rvas  condLrc tcd  in  199 .3  i o  tdd lcss  ncw ' rcg r r l a t r l r l ' r cqu i r cn r t :n t s .  Th is
e  ra lua t ion  e r )ne lL ldcd  tha t  the  l ) l J ( i  l ' } l L rn ie  \ \ i t s  n t i t  he ing  c i l t i r c i v  cap tu red  h ) , thc  l l {N4  s t , s t cn t .
l l t  pa r t teL t lu r - .  t he  p lLunc  \ \a \  ex tcnd ing  benca th  i rnc l  cas t  o l ' t hc  th rce  o r i s ina l  boLrndar ) ' co l l t t ' o l
*e l l s .  A  g rou r td r ia te r  n rode l  r ras  L rsed  to  e  ra lua tc  a l t cn ra t i r c  , : roundw 'a te r  cx t rac t i on  and

l . rea tn ren t  o1 ' t t iOns .  A  g roundr i i . r t e r  t r ca l .n ren t  s \ \ l f l n  \ \ i r s  t l cs ig r rcd  t ( )  i . t L t s lne r . l t  t hc  cx i s t i ng  I l tM
\ \  \ t C l n .

' l 'h ts 
arr : lnrentcd l rourtc iuater  Lrcatnrel . r t  \ \ ' \ tcnr  eul led thc \ ' l l l { i \ ' l  : r 's tenr \ \ ,a\  inst i r l lcd in 1995

an t l  199 ( r  and  hegan  ( )pcmt ion \  t t n . l unc  10 .  i 996 .  The  V l l l tM  s roundrva te r  t re i t t n rcn t  s , \ ' \ t cn l

o r i g i n a l l r  e o n s i s t e d  o l ' s i x  b o u r t d u r r  c \ i r i r c t i o i l  u . c l l s  ( l : \ \ - l ( r l . l : \ \ - 1 6 1 .  I : W - l ( r l .  I : \ \ - l ( r 4 .

S p t ' t l ' r o .  l r t e  .  l u t t l  I i  I  S .  I  t  t
S e p t c n r b e r  i o  l  I

Comment [JTla] :  Given how thp next
p a r a g r a p h  b e g i n s ,  i t ' s  n o t  c l e a r  w h e t h e r  t h e  I R M  J i r
s t rpper  is  s t i l l  operat ing,  bui  I  suspect  so.

Comment [JTl5]r why?



. \ l t t ' n r l r t r r  e  I  c l r : r h i l i t i  S t u t l r

|  
(  i r , , L r 1 1 , 1 1 ' . , r .  r  l t e r n . l l i r I  \ ! l t { l ' S f

l i i r d g e r '  . , \ n r r r , , \ r r r r r r u n i t i o t r  l ' l i t r r t

l : \ \ - l ( r 5 .  and  l :W- l ( r ( r ) .  au ton ra t i e  se l l - e l can l l t g  s t r a i nc rs .  l r i r  r i r i IPe r ' \ .  \ u i ) ( u  l t hasc  ( iA ( '
t l ' c i t t l t tc l l t .  lnd l ic lu id  I )h i l \e  ( iA( ' t rcu l rnu l t .  l iour  uc, ld i t iona l  cx t ract ion r i .c l !s  ( l :W' -167.  l :W-16, \ .
l : \ \ - l ( r 9 .  and  I :W-170 ) l i c re  i ns ta l l ed  a lons  t hc  ax i s  o l ' t he  p lun t c  i n  l (X ) -5 .  1 ' hc  l t L r r t r p i ng  o l '
the\e  ext raet ion t rc l ls  r ias  re  I ' incd ( ) \c l ' the )c ; . r rs  t ( )  o i - i t in r izc  rcnt ( ) \a l  r l l 'g roLrnduatcr
er ) l t ta l l i l ta r t ts .  

' l -hc  
e  L l r rcnt l_ \  o l tc ra l ing l ' i rc  \ ,1 l l tN, l  cx t r i rc t i t in  wel ls  ( l :W- l ( r3 l { .  l : \ \ ' -167.  l :W-

l ( r f i .  l : \ \ - l ( r9 .  and l :W- l70 l { tex t raet  srour tdr ra tcr  l ' : 'o r . r . r  the l ' l J ( i  l ) luntc  a t  i i  cont l r ined ra tc  o l '
ru ; lprox i tnutc l_r  l . - l (X)  spnr .  \1 l l {N ' l  cx t raet ion *c l l  l :W' - l ( r -1  is  eurrent ly  on s tundhv anr l  l lo t
l t Lu t t p i n l .  l i t gu rc  l 7  shov rs  t hc  k reu t ron : ,  o l ' t he  e r i s t i ng  M l l {M  ux t rae l i on  wc i l s .

, ' \  sLr l lu r ie  lc i r l  tank and p1rr l1p5 arc  i rsed l i r r  t leseal ins  thc  s \s tc l l  pcr iod ica l i r .  A l ihosphatc-
ba:cd sequester ins  i . rsent  is  ad i lud to  aro ic l  earboni r tc  sca l ing and lou l inr :  or ' thc  \ \ ,s i r r .n .

-T 'he 
* l tc t ' l .n rn t  thc  \ ' l l l { \ {  cx t raet ion uc i ls  l lous through threc ind i l idLra i  a i l  s t r i } r r rers  l i r r

t t ' ca tn tent  o l 'VO( 's .  l ' .aeh a i r  s t r ip l t inu to \ \c r  is  l7  I 'cc t  h ig l i .  e ight  tcc t  i r r  d iantc tcr . . rnd
eol t \ t rL te ter l  0 l ' t ' iberg lass re i t t l i r rccc l  n las t ie .  r \  15. ,5- l ' r ) r ) t  11g111 '11 'gnc pack in l  l ' rc t !  ( ) i ' -1 . -5- inch ntcd iu
is  eot t ta i t tcd r i i th in  cueh tor r 'c t ' .  r , ih ieh is  t lcsrcnct l  to  l - rar td lc  a  nor-nra l  I ' low o l '  l . (XX)u1tnr  and a
I r tax i t t ' tL t tn  l lo*  o l '  l . i (X)  rpnr .  [ :aeh l r i r  r t r rnpcr  eonta i r rs  I  ceut r i l 'L r r ra l  hkr .ver  eapablc  o l '
supplr ir tg 1.6(X) standard eLrhie l 'cet pcr tninr.rtc ol 'ai t ' .  l 'he VO('. .  are thLrs translL'r ' icr l  l l 'onr watcr
t ( )  a l f .

' l ' he  
a i r - thcn  l l o *s  th roueh  t i r r ce  ( iA ( '  r , aPor  phasc  un i t : .  [ ( )  l - t : n l r ) \ c  the  \ ' (X ' s  th loL rgh  ca rhou

lds t r r ' ; r t i on  he lo rc  hc ine  rc l cascd  to  the  a tn rosphc re .  l : aeh  ( iA ( ' i l n i t  con t i t i ns  -5 . (XX)  poL inds  o l '

eal 'b()n.  
' fhc 

\ '1 l l { i \ '1  a i r  cnt iss ions harc hecn rnoi t i torcd and l i rL int l  t r l  be rre l i  belou'an' r '
ap l t l i e lb le  re : :u la to rv  l i n i i t s .  Thc  ( iA ( ' t re i l t r r cn t  o l  t he  l i r cn l i ss ion \  has  hccn  d i seon t inuc t l

r cecn t l , \  l o l l o r i  i ng  \ \  l )N l {  app l ' ( ) \ a l  i n  1010 .

- l ' he  
t ra te r  thcn  eo l l ee ts  i r t  t hc  u i r  s t r i ppc r  bas in  u l ' t e r  the  v i . r l )o r  phase  un i t s  ha re  rcn rovcc l

a l )proxlntate l l '9 t37 ol  thc VO( 's.  J-hc * 'atcr  thcn l low: l l 'onr  thc ai r  s t r ipper hasin into the l ic lu i t l
y rhase  ( iA ( ' L rn i t : .  ' l ' he  

l i qu i t l  phasc  ( i r \ ( ' t r ca t r .ncn t  s \ ' \ t cn r  i r s  o l i g ina l l l , dcs igncd  eons is t s  o l ' l ' i r e
( iA ( ' un i t s  u r rangc t l  i n  pa ra l l c l .  l : ach  L rn r t  l i as  a  sc l l  c lean ing  s t ra i i re r  and  tu ,o  scpara te  be t l s  o l '
( i , \ ( ' adso t ' hc rs .  l -hc  t cn  l i c lu id  l t husc  adsorhers  eon ta in  l i ) . (XX)  I x ) r , rn r l s  o l ' c t rbon  cach  wh ieh

eu [ ) tL l r c \  t hc  ren ta i t t i ng  VO( ' s  an t l  I )NTs .  
' l - hc  

t rea tcd  l ru tc l  i s  eo l l cc tcd  in  the  t l e l t cd  c l ' l l uen t

s t ( ) r ' asc  bas i r t .  Appro r in ra tc l l  500  gp tn  o l  t r c i i t cd  \ \a t c r  i s  L rscd  l i r l  t he  I JAr \A l ' } I ' i r c  sL r l t p ress ion
\ \ i t t c r : t t l t p l r  \ - \ s ten l .  

' l - hc  
r c t t t a in i r tg  t rea tc r l  \ \ a t c r  i s  t l i schargcd  L ru t l c r  i r  n rod i l ' i e r l  WI ' l ) l :S

pern t r t  t o  thc  [ .ake  \ \ ' i sc r ) r . t s i r i  I { csc r ro i r  t h roL rgh  thc  l 0 - i nch  f i l ) l ' l :  p ipe l i nc .

In  l (X )1 .  c r t rae t ion  r i e l l  I rW- l6 l  r i as  rep l r tec r l  i r i t h  l :W ' - l ( r3 l l  c lue  to  ec ;u ipn rc l t t  g i t t i ng  s tL rck  i r r

thc borcholc dLrr i r tc  nr i r intcntnee opcrat ions.  .Adcl i t ional  nroci i l ' icat i ( ) l ts  $,crc nraclc to thc s\ ' \ tc l l
i n  l (X ) -1  an r l  l (X ) . i  h r  p lae ing  n ro rc  c \ t rae t ron  *c l l s  r i i t h in  the  bodv  o l ' t hc  p l r r rnc .  l ' h i s  a l l owcd

thc  s , r \ t en i  t ( )  t rea t  \ \ a te r  r i i t h  t l t e  h ighes t  l e  r c i  o l ' eon tan r inan ts .  \ 4 l l {N , l  r i c l l  r c -a i i gn rnen t

ac t t r i t t cs  i n  1006  inc lL r t i ed  thc  i r t s t i t l l u t i on  o l ' l i r L r r  h i sh -capac in  v rc l l s .  pLunps .  p ip in l .  and

c ( ) l l t r ( ) l  \ , \ \ t c ln \ .  I n  l (X ) l { .  one  o l ' t hc  o r tg ina l  sou rec  eon t ro l  r , re i l s  (S ( 'W ' - l )  r , r ' as  i t b iu rd tu rcd  and

le l t l aecd  r i i t h  S ( ' \ i l - l l {  t o  u l l o *  thc  eon \ t r l re t i on  o l ' t hc  l ' 13 ( i cap .  
' I ' hc  

MI I tN4  svs ten t  *as

n t o d i l ' i e d  i n  l ( X ) f i  t o  i n e l L r d e  t \ \ o  n r o r e  ( i A ( ' u n i t s  t o  i n c r c a s c  t h c  t o t a l  c a n u e i t v  o l ' t h c

S p c . l ' r , , .  l r r t .  r r n t l  l J  l  S .  I  I  (

Se  p t t ' l i rhe  r  lO l  I
l ) i r u t  l l  o l  5 J



. \ l t e f r l i t t l  \  e  I  r . r s i b i l r t r  S t L r d )
t  !11r111tyr,rt1r l{ i rydl]  srnrrer\

I i l rd r : ,J r  . . \nur  . \ r r r rnur r i l  ion  l ' l i rn l
t {  \ , 1 , ; ' . . . . : , l , . l r  , ' t  ,  ( ) , ,  :

l l { \ ' l i l l l l t \ ' l  : r  \ tcnr  to  -+ . .5(X)

I  701{  t lue to  r i  c l l  b io- l i iu l ins
r l )n l .  ln  l0 I0 .  cx t raet ior t  ue l l  I : \ t ' ' - I70 r i ,as  iep laccd r i i th  l :W' -
i tnt l  pool r i  e l l  pe r l i rnnancc.

IJr t r - l i rLr l ing is  eat tsc t l  br  i ror t -ox id iz ins  h i te ter ia .  eor t rnron lv  re l 'c r rc t l  to  a \  " i r ( )n  hactcr ia" .  
' l 'hc

lrr i tr l tr ,r  lortrr tr l ' i rort hactet- i i t  prcscrtt  i t t  the I l{M/\4l l tNI is Gtr l l ionel l t t  t1t. .  Iron baetcri i r  are
Scl lera l l \  . tc l r rh ie  a l ld  t l r id izc  i rOI . t  and nr iu lg i rnese to  a  lcsser  extcnt .  l ) isso l rcd l ' , , r i l 'ous i ron ( l l )
is  ox i t l i zed to  lc r r ie  i ron ( l l l )or  l ' cn ' ie  ox ide.  T 'he rcs t r l t  is  i r  nruc i las inoLrs  s l rnrc  th i l t  eonta ins
l l rce ip i ta tec l  I 'e r t ' ie  ox ide.  

' l 'he  
s l i rne and I 'c r r ic  ox idc l l ro tect  thc  baeter ia .  bLr r  ea l lsc  e logc. rng o l '

*c l l  se t 'cc l ts .  1 t i1 tcs .  and pL ln t l ) \ .  I {epe i r tc t l  r ic l l  rch l rh i l i ta t ion has heen condLrc ted et rns is t in ! l  o l '
t hc  l o l l o * i ng :  p r c - r chab i l i t a t r o r t  i i deo  l oug ing .  * i r c  hn rsh ing .  ba i l i ng  dch r i s .  ac l t l i ng
hrdroehl , r r ie  ue id .  add ing d i rpcrsunt  po l ) r j tc r .  sur l ing.  ac id  rcnrora l  und neLr t ra l iz i i t ion.  and u 'c l l
: tc r i l i za t i t r r t  r i i t l ' t  so t l iu t r i  hr l loch lo t ' i tc .  

' l 'he  
i ror t  b i te ter ia  are n iost  l i kc l r  I ' r 'onr  an i r : i l igcngus

\ (  )L l f  e  c .

' I - o ta l  
suspcndec l  so l i ds  eause  e losg ins  o l ' t h t  l i qu id  ph l sc  ( iA ( ' t r n i t s .  wh i ch  s r rbse r ;ucn t l v

rcr lL t i rc  l t 'e t luent  hackr iash inS.  l laekr iash ing currcnt l r  r )ecr i r \  I ' i rc  to  l0  t in tcs  per  n tonth.
lJae kri  ashing and e krr:ginu let luce s the trcir l .nlcnt cal)ae l tv tr t  t l" ie L4l l{N,l .

( 'Lrr lct i t l r .  the l l { \ ' i l \ l l l { \1 and thc \\ ' i , rstewatcr trealrneit t  plant t \ ,VWTl') harc i ,r  conthincd
\ \ ' l ' l ) l :S  Pc rn r i t .  l l l u l l r i eu  Sun i t a r v  l ) i s t r i c t  ( l JS l ) t  i s  r ehcd r r l , : c l  t r i  t ak r  ( ) \ e r  o \ \ , l l e r s l i i l t  o l ' t hc
\ \ ' \ \ " 1 ' l ' i n l 0 l l .  I t r s a n t i c i p a t c c l  t h i s c h e n l c o v e r i n t h e  \ , \ ' W T l ' o u ' n c r s h i p a l o n g * i l h t h c
ret tc r ia l  o l  t l rc  \ \ ' l ' l ) l :S  pernr i l  h r  I )cecn ibcr  l0 l  i  r r i l l  rcs i ; l t  in  thc  sLrhrn i t i l i l  r ; l ' s t :1- r l r i t te  l tc rn i i ts
hr  thc  , \ r 'n r - r  l i r r  the l l {MiMI l { i \ l  and the IJSI )  l i r r  the WWI ' l ' .

Spee l ' ro  ea leu la tcd thc annLl t l  l t t ta l  n . t r . tss  o l ' l )NT and V() ( 's  rcnrorcd b- i  the l l {N4:u id  N, { l l tM
\ \ \ te t l l \  o rer  the l ) i l s t  l ( )ur  )c l r ' \ .  The t t ionth l r  in l lL rent  conccnt ra t ior - rs  o l ' to tu l  l )N ' f .  l . l . l -
Trichloroe thanc ( l  .  l  .  l -TCA). ("I l :T. ehlorol irrnr. and TCI: r i 'erc nrLrl t ipl ie t l  bl  the e st imated
r t t lu t t lc  r t l 'q r rx tndr , ra ter  t reatcd cach I r ( )n th .  

' lhe 
to ta l  cs t inra tcd n tass o l  l )N- [ ' rc t .u( ) \cd in  ] (X)7.

l (X)8.2(X) t ) .  a l ld  l0 l0  r . l 'as  lcss that t  ++. .1+.  ( r . .51.  l l . t i l .  anc l  l -1 . -10 poLrnds.  r 'espect i rc l r ' .  
' l 'hc  

to ta l
e \ t in t i l ted luass o l ' \ /O( 's  renro\cd in  2(X)7.  l (X) l { .  l {X)9.  iu rd  l0 l0  r ras lcss than i l . (X) .7 . \ . .51.
l i l  91. ;111 i  ( - ' r -5 . ( r l  1 ' rounds.  r 'cspeet i re l r ' .  InpLr t  I rar ' : rnrc tcrs  arc  pror idcd in ' I ' lb lc .3 .  t 'ons idcr ing
an a\cruge ntass ul '  19.-17 poLrnds o1' l)NT rcnro', 'ed pcr ') ,car and an anl lLial I l tM/t l lRN,l opcration
and nta i l t tc l tanec e( )s t  ( ) l  S l .7  nr i l l io r t .  thc  e( ,s t  to  rcmovc onc DoLtnd o l  I )NT is  Sf i7 .3 l -1 .

- I 'ah le  
J :unrnur i /c \  thc  anal l t ica l  rcsu l ts  l r i l  the l l t l \ ' l l : " l l l { i \ ' l  s \s t r - r r i  l i 'onr  s i l rnp les co l leetcd in

l )cect l l - rer '1010.  
' l 'hc  

tah le  pror ic lcs  to ta l  l )N 'T ' .  l . l . l -T ' ( ' ,A .  ( "1 ' l : ' l ' .  ch luro l ix ' i l .  a l t r - !  
' l ( ' l :

eo l teent l i l t i r r . ts  lor  caeh \ ' l l l tM er t raet ion r rc l l .  I l t \ ,1  in l ' lL rent .  i \4 l l tM in l lucnt .  and the contb incd
l l { \ '1 l l l l l t \1  e l l lL rcnt .  

' l ' to  
eonccnt ra t ion o \cr  t in rc  graphs l i r r  thc  Ml l {M in l lL rent  arc  prcscnted

rn A l tpcndi . r  r \ .  
- l 'hc  

l i rs t : :nrph d isp la- r 's  thc  MI I {Nl  in l lL rcnt  eoueer l t ru t rons l i r r  V( r ( 's  (C ' f l :1 - .
ch loro l i r rnr .  and T( .1 : t  i r t  re l i r t io r t  to  thc  N4l l { l \4  pLrnrp ing ra t r - ' lo r  thc  t in re  per i td  l l 'L rn t  l (X) l  to
l0 l  I  I t  appcat 's  that  regard lcss o l ' the l low ra ic .  thc  V(X 'eontanr inant  conecnt ra t ions ln  thc
\1 l l { \1  i r t l lL tcnt  h ; . t rc  bccn deercas inu s inec l (X) -5 .  S inec. lLrnc l (X)9.  roneeni ra t ions l i r r  a l l  th rec
\ /O( 's  hure bccn bc los.  thc i r  rcspcet r \e  gr 'ound*atcr  l :S.  

- fhe 
sccond graph, - l isp la , r 's  thc  lv l l l tN l

i n l ' l u cn t  eonecn l ra t i o r . t s  l o r ' l . l - l )NT .  l . l - l )NT ' .  1 .5 - l )N - I ' .  1 .6 - l )N1 ' .  l . + - l ) \T .  anc l  . : 1 .5 - l )NT  i n
re la t ion to  t l re  \ i l l { \ ' l  punrp i r t - r  ra tc  l i r r  the t in rc  pcr ior i  l l i r r l  l (X) l  t t r  l0 l  l .  S ince the l low ra te

S p e .  l ' r o .  l n e  .  l r n r l  I J  I  S .  I  t  (

S e p r e r n b e r  l o  I  I

Comment [JT16] :  On s i te  or  munic ipal? I f  on

s i t e ,  a d d  l o c a t i o n  t o  F i g u r e  1 ,  o r  r e f e r e n c e  a n o t h e r
f igu re that  shows the locat ion.

Comment [JT17] :  l f  these are the pr imary VOCs
ot  concern for  the PBG, i t  should be noted here

Comment [JT18] l  Seems rnore appropr ia te to
c i t e  t h i s  c a l c u l a t i o n  i n  S e c t i o n  9  r a t h e r  t h a n  h e r e ,
when cornpar ing Al ternat ive 1 to  Al ternatave J

a"-;;;i i: irstt why i: I(A now excruded
f r o m  t h e  a n a l y s i s ?

l ' : tgc  l - l  o l '  : J



5.2

i i l t l r c r  . \ r r r t r  . ' \ r r r i r run i t io i t  l ' l l rn l
r i : ; , ;  ' t . j r i  {  , . ,  r  i t . .  " i

\ \ i . t \  l l l e rc i l \ ed  i t t . l i u tuu r t  l (X )8 .  the  l . l - l )N ' i ' an t i  . 1 . -+  I )N ] ' conecn i ra t i o l t s  i i l e feased  l i r r  t r i , o
\ c a r \ .  S t n e c  l : c h r u u r r  1 0 1 0 .  t h e  l . l - l ) \ - f  u n d . l . l - l ) N l ' e o l l e c n t l ' l t t i o n s  h i r r c  b e c n  d c c r c a s i n s
' l ' o ta l  

I ) \ ' l ' eonec r t t r i i t i o l ' t \  i n  thc  \ ' l l l { \ {  i n l l L ren t  u le  cons is i cn t l r  eho rc  i h , :  s roun t l r , l a t c r  l :S

t 0 . 0 5  r r g / l  t .

Deterrent  Burn ing Cror rnr l

' l ' hc  
l ) l i ( i u rca  eo t t s i s t s  o l ' sc re t i  ae re \  l nd  i s  l oea tcd  in  thc  r . ro t ' i hcas t r rn  po i ' l i on  o l ' l JAAA l ' .  

' [ . h , -

I ) l J ( i a l ' e . r  \ \ a \  u \ed  i l \  a  \and  ho r rou  p i t  l ' n rn r  thc  l t ) J0s  L ln t i i  t hc  ca r l \  l i j 60s .  and  a  was tc
r l i s l t osa l  r i t c  l l - o rn  thc  l 9 - l 0s  to  thc  l (170s .  l -he  l ) l J ( l eons is te t i  o l ' t h rcc  bL rn t  a rc i t s  r v r th in  a  l l l an -
nradc deprcssion.  appror inratel l  thrce ae res in s ize ant i  l0  I 'cet  dccp.

(- t ra l  i tsh l t 'o t t t  the p() \ \ r r 'p l lnt .  eon\ t rL let iot t  rLrbble.  t lash.  l r r r r l  bLrni , ;d r : i i r ' 'n lge l ic lc  i lcposi tct i
i l t s i de  the  l ) l l (  i  s i t nd  h t t t ' r o l r  p i t .  

- f hc  
t ' e  r t i a in inS  po r t i on  r ' l ' t h , :  l ) l l ( i  r i as  uscc i  l u r  t ' pe  n  bL r rn ing

o l ' de te r rcn t .  a  l i r l L r i t l  o rua r . l i c  cx t r i t e t  I ' n rn r  sL r rp lus  p rope  i l an t .  e ( )n .U)oscd  n tos t l l , o l ' l )N ' l ' and  c l i - r r -
h t r t r l  l t h tha l l t c .  : . t s  nc l l  as  t l i no r  rn t ( )L ln t \  o l ' c i i phen- r l i r n i i ne .  benzcnc .  anc l  N ( ' .  S tn rc tu ra l
t t t t ibcrs.  l tsphal t  shinulcs.  cat 'dhourt l .  I )apcr.  r t r tc l  o l ' l ' ice \ ' " ts te lvere i t lso hLrrncd in thc l t i ts .
Subsur l ' i t ee  so i l s  i t t  t he  I ) l i ( iwe rc  l ou r t t l  t o  l r c  i n rp ; . I c t cd  r l ' i t h  l )N ' l ' .  n -n i i l osod ipheny ' l an t inc .

arsel t ie.  ant l  ehronr iLrnr .  
' l 'hc 

nra. ior i tv  t i l ' thc inrpaets rvure l i rLrnd in thc shal l t lx ,cst  1 ' ror t ion ol ' thc

1 t i t .  r i i t h  a rscn ie  un t l  eh ron r iL r t t i  i n  l i r n i t c r i  d re i i \  t ) l  t hc  s i te .  I n rcs t i g i t t i ons  a i so  sho 'u ie t l  l )N ' l '
sprcad latcr i t l l_r  in t l - re suhsur l 'aec soi ls  and rcachcd l loundr.r ,ater ' .

La l td t ' i l l #5  i s  l oea tc t l  t o  the  no r the i r s t  o l ' t he  1 ) l J ( i  l ) u r i ng  o i ) c rJ t i ( ) l t s .  t l i c  i and i ' i i l  r u l t o r t cd l v
I ' cec i reJ  so l td  \ \ a \ te .  i r t c lL rd ing  o l ' l ' i ee  u i r r te .  denro l i t i on  t l ch r i s .  l uho ia to r_ r ' \ \ as te .  i rn t l  eoa l  us i t

I t r r t n  the  l l ( ) \ \ e r ' l t l i t n t .  No  haz i t r t l oL ts  tna tc r iu l s  wc re  r r ' l ) o r t c l l  t o  h i t r c  hecn  d i spos , ld  i n  Land l ' i i l
#5 .  

' f hc  
l and l i l l  \ \ a \  o l ) cncc l  i n  the  e i t r l r  l t ) J0s  whcr t  o l ' r c r i r t i ons  hcgan  a r r t i  was  e  i osc t l  i n  l 9 t { t l

$  r th  i t  e  l a r  e  ap .

A n  i n t e r i n t  e o r l e e t i r e  a c t i o n  e t ' t t s i r t i r t s  o l ' t h e  r c n r o r i r l  a u d  o l ' l - s i t c  i n c i n c r a t i o n  o l ' l ) l J ( i l i a s t e  p r t

s t t i l t r eCu t i - cd  in  l 99 tJ  anc l  2 (X)O I r t rpac ted  so i l  l i r r t t  t he  th ree  p i t s  r i us  cxe l l \ u t s t i  t o  u  Jep th  o l '

a l t p lo r inu t t c l l  l i  l ' ec t .  l ' hc  to ta l  ro lL rmc  o1 ' thc  cxe l ra tcd  und  ine ine l ' a ted  so i l  v r ,as

a1 ' rp t ' o r i t na tc l r  -1 .160  eL rh ie  )a rds .  l : aeh  p i t  *as  baek l ' i l l cd  l r i t h  e l can  t ' i l l  t o  p re -e \c i . r \ ; - r t i ou
gnrdes .  

- l ' h i :  
r cn to re t l  t hc  \u f l i i cc  so i l eon tan r ina tcd  r i i t h  thc  h ighcs t  l )N ' l ' l e rc l s  and  n re ta l s .

In  l (X )1 .  the  haek l ' i l l cd  a rea  \ \ ' as  t cn r l ) ( ) t ' u r i l , i  euppec l  und  ad r l i t i onu l  so i l  l nd  u ioun t l ' * ' u t c r  s tud ics

\ \crc \ t iu ' ted to het tcr  undcrstant l  the groLrr tdrrut , , ' r ' l low in thc i . r rc; r .  On lv ' I ; . r r ' ( r .  2001. l i r l lo l l ing

sL rh r r t i t t a l  o l ' t he  l ) ra l t  A l te rna t i r c  l : eas ib i l i t r  S tL rd - r  -  I )e t c r len t  l l i r n i r rg  ( i round  \ ' v i r s t c  l ) i t s

S t thsu r l ' uee  Sor l  (S t t r t c  &  \ \ cbs tc r ' .  l ne . .  l (X ) l ) .  t hc  r \nn r  rec ; i res ted  a  pu rn r i t  n roc l i i ' i ea t i on  to

Pcr l i r r t n  the  re rncd ia l  ue t ion  t l { . , \ i .  i ne lu thng  l ru l t i a l  cxca ia t i on  a i rd  i ne inc la t i on  {conrp le tcd  in
l (XX) ) .  l ' c \ ( )L l rec  eonser \a t i t l r t  l nd  r ceo \c r \  ae t  ( l { ( ' l iA )eap ic t i re l ' .  i us t i t L r t i r l na l  eon t ro l s .  and
groundrva tc r  n ron i to r ins . .  Thc  l ' i na l  re rncd \ . . r1 ) l ) ro \ed  b - r  t he  \ \ ' i )N I { .  was  ins ta l l c t i  i n  l (X ) i .

Spee  l ' r o  ea leL r la ted  tha t  thc  a rnoL ln t  o l  l c t ra in ins  l )N - l ' - i n tpac ted  so i l  r s  l l " rp ro r i rna te l y , -10 .J (X)
poutt t ls .  

' l .h is  
calculat iot t  dt rcs not  reprcscnt  poLrnds ol ' l )NT renl : i in ing in thc soi l .  InpLrt

[ )a ran rc tc r \  u re  p ro r idcd  in  Tah lc  ] .  l - h i s  eu leL r la t i on  vuus  has , , ' t l  cn  i n ' . es t i ga t iou  r l i i i a  l ) r cscu tcd

Comment [JT2O]:  Clar i fy  why no cW t reatment

ii'r:9:9 r ll: ??-9_1TlI"-:dv

Comment [JT21] :  Agarn,  not  sure why th is

ca t c1la1]g1 1"l. q ?-i:r I_"1 "_lp[ci]r)1 ca I re9 0y : .

Sl tee  l ) ro .  l t te  .  lu t t l  l l  l  S .  I  I  (

S c p r e  r r r b c r  l o  I  I
P i tge  I . i  o i  . i J



. \ l t c n r l r l r r e  I  e i r : r h i l r t r  S t L t d r
(  i rour t t ln  l r te r  l (e rne t l i r r I  S l  ru teg_r

l l l r t l g e r  A r n t r , \ l r r n t t r r r i { i o r r  l ' l i r r r l
I  : . . , , r . , : 1  ;  ; I  I  i  l ,  l .

i n  the  . ' \ l t e r t tL t t i v t ' f ' t u i l t i l i t r  . l n t l r ' (S tonc  &  \ \ ' chs te r ' .  l nc . .  A l t r i l  21 .  l 00 l ) .  ( ' t i nccn t ra t rons  and
r t t l t t t t t e  d ; l t a  r re rc  L tsed  to  t l c r i r c  l t  l n i . l \ \  ro l t r r t . t c  i n  1 ' rounds .  I t  shoLr ld  hc  no tc t l  t h l t  t l i c  da t l  used
i r t  t he  ca leL t l i t t i o r t  r r i t s  eo l l ce tc t l  l l ' o t t i  I 9 ( ) l  t o  l 99 l { .  N t ' ac l t l i t i ona l  so i l  san r l t l i l l s  i t as  hcc l t

eondLre tcd  s inec  l  t )98 .

5.3 ( lentral Plunre Area

I l u s c t l  o t i  t h c  k t t o u l e d g e  r l l ' g r o u n d u l t e r  l l ( ) \ \  ; . r n d  n r o n i t o r i n g  l c s u l l s .  t h e  d e t e c t r o n  o l ' l ) N l ' i n
e l ' oLu td \ \a te r  a t  t hc  \ \a t c r ' s  l ' , dge  SLrh r l i r i s ion .  sou t l - i  o l ' t hu  een t ra l  po r t i ( )n  o l ' t hc  tns ta l l a t i on  ne i l r '
( i r uhc r ' s  ( i ro re  l i i t r .  i nd i ca tc t l  ano the r  \o lu ' cu  o l ' I )N ' f  i n  g r -oL rndn 'a tc r  bcs i c les  the  l ) l J ( i o r  l ) l l ( i
r ias l ikel r .  In 2(X)-1.  I )NT u 'as f  i rs t  dct t rcted w' i th in pr i \utc $ 'c l ls  located in thc subt l iv is io l t  r )car
l . akc  Wiscons i t . t .  The  l . ( r - l )N ' l ' conecn t t ' u t i on  in  t r r r r  l r r i \ a t c  wc l l s  exceedcc l  t he  ( ' ha l l t e r  N l {
l - {0 .  \ \ ' i seo r t s in  A t l t n i t i r s t ra t i i c  ( ' odc  ( \ \ ' i s .  , ' \ dn r .  C t idc ) .  l : n l i r r ccn icn t  S tanc la r t l  ( i :S ) .  I n  l (X )5 .

t h c , , \ r ' n t , r  r c p l a e c d  t h e s c  t $ o  p r i r u t c  $ , - l l : .

l l t  l ( X X r .  t h c  [ ' S I ) , \  i n s t a l l c d  a  r i c l l  { t ' S i ) A  ( r ) i n  t h c  s o u t h c i r : t  p o r t i o l l  o 1 ' ] l r ^ r A A i )  t o  w , a t e r  c : r t t l e  .
l ' he  t 'S I )A  ( r  r i e  l l  i s  l oca tc t l  i t l t p rox in t t t e  l 1  f . i (X )  l ' cc t  no r ih  o l ' t he  Wate r ' s  l : dgc  SLrbd i r i s ion

Srn tp l i n r :  r cs t r l t s  i t i d ieu tcd  1 .6 - l )N - f  e reeec led  thc  ( ' hap te r  NR l -10 .  Wis .  Adrn .  Co t le .  l :S .  l J i r sc t l
o t t  t he  g i ' ou l td r ra te t ' l l uu  d i r ce t ion  and  thc  g rou r tdwa tc r  con t i . rn r inan t  c l c t ce t ions .  thc  s r lu rce  t l l '
l ) \ ' l -  eon tan t t t t a t c r i  g r ( )L lnd \ \ i r l . e r  i s  hc l i c rcd  to  bc  l l ' om thc  uo r th -ecn t ra l  po l t i o r - r  o l ' l JAAA l '
uhere  roekc t  pa \ te  i t nd  r t r kc t  p ro l te l l ru r t  *e re  p r t i l uccd .  I I c r , vcve r .  sc rc ia l  i n rcs t i ga t ions  to  c la te
h i t re  n t t t  t l c t c rn t i ne t l  a  spcc i l ' i e  ro i r rec  o l ' l )N ' l ' con ta t r - i i r t a t i on .  i t  i s  bc i i c rud  tha t  the  b roa r l
pn rdue t ion  i . t re i r  n la \  have  caused  the  r : r ' ouud*u te r  i n rpac ts .  

' l ' he  
l i r l l o ' u i i ns  i s  i t  sL l l t i l l i a rv  o l ' t h t '

l ) \ ' l -  sou rec  in rcs t i ga t ions  thu t  \ \ e re  eondr rc tcc l  : n  thc  ( ' en t ra l  l ' l un rc  a rca .

D.\'f So urt' e I n vest igutiott

ln  l (X)6.  nron i tor ing w 'e l l  sarnp lc  resLr l ts  nor th  and south o l ' thc  l iS l )n  6  r i ,c l l  ind icatec l  thc  soLrrce
o l ' the Ccnt ra l  l ) lL rnre gr t tur tduutL: r  e( )n t iu l inut i r ln  \  l r \  n l ( )s I  l i ke l r  k rcatc i l  n ( ) r th  ( ) l  the l tocke l
I ' ro t lL te t io t r  Areu.  r \  l ) \T  sor r rees invcst isut ior t  l i r l loucc l .

( r roundu l te r  da ta  a r td  h i s to r i ca l  s tand l r - c l  opc la t i r t r  p roec r lu re \  \ \ ' e l ' e  r c l i cwcd .  I i l sed  ( ) l t  t hcsc

rc r ie r rs .  t hc  i n rcs t rga t io r t  o l ' t hc  souree  o i  l )N - l ' eon t ln r in i i t i on  l i r cuscd  on  thc  l ' r c -N4 ix  F {oL rses .
Ioeu ted  I tea r  thc  l {ockc t  l )as te  a rca .  

' l ' hc  
l ' r ' e -N4 i r  F louscs  sL r l ' r po r l . ed  thc  p r tduc t ion  o l ' r r reke t

J )u \ te  .  I i a r r c l s  o l ' p r -oduc t ion  chcu i i e  i t l s .  r rh ieh  eon t i r i ncd  l )N ' f .  \ \ ' e re  t ranspor te t l  hv  ru i l  t o  c l l ch

I ' r ' e - \ ' 1 i r  HoL tsc  l l ' o rn  thc  l l ag  I .ouc l i r t l  H r rL rsc .  N( 'und  \ ( i  r re rc  adc lcc l  t o  thc  chcnr iea l  m ix tu re

in  eueh  I ' r e - \ { i x  HoLrsc .  Thc  r r : su l t i r . t q  s l r r rn  \ \ ' as  thcn  I )un r r ) cd  to  thc  I ' i na l  M ix  l l t x rscs .

l n  l (X )7 .  so i l  bo r ings  to  a  t l cp th  o l  l 0  l ' ec t  l res  r i s re  co tn i r l c t c t l  a r td  con t inuoLrs l v  san rp lec l  a t
Ioea t ions  *hc rc  r c lease :  o l ' l )N ' l ' I r t r r  ha re  oeeLr r re t l .  So i l  s i t n rp !es  r i , e rc  ana lv /ed  l { r r  l )N ' l - .  l - rasc

ncL tL ra l  ae ids  t l tNAs) .  and  to tu l  l ead .  l ) \ ' l ' r i u \  no t  dc tec te t i  i n  so i l  san rp les  co l l cc tcc l  a rJ jaecn t  to

the  I ' r e - \1 i r  I {oL rses .  l n  l (X ) l J .  : o i l  san rp ie \  \ \ c rc  co l l cc tcd  to  a  d r ' p th  o l ' n inc  l ec t  hgs  in  d i t ches

i .u rd  l ) ( ) tenL ia l  t l r a inagc  pa thuar :  l c l t i i ng  l l ' o r l  t he  I { t r cke t  l ' i i s te  i r r t r i  N ( i l ' i ' oc lL rc t i t i n  " r r c . r s .  On lv

r c r - r  l o u  e ( ) n e e n t r a t i o n s  o l ' l ) \ - l ' r i e r e  d e t e e t c t l  i n  s c r c r a l  s o i l  s a r n p l e s .  l n  1 0 1 0 .  s o i l  s a m p l c s

S p r ' .  I ' t i , .  l r ) r ' .  i u l r l  l t  I S .  I  I  (

\ e  p t c r n h e  r  l { t l  I

Comment lJT22l :  In  my opin ion,  at 's  s ign i f icant

t h a t  t h e  C e n t r a l  P l u m e  s o u r c e  a r e a  w a s  n o t

i d e n t i f i e d  o r  i n v e s t i g a t e d  u n t i l  a  ( r o u t i n e ? )  p r i v a t e

w e l l  s a m p l i n g  e v e n t  s h o w e d  a  D N I  d e t e c t i o n  t h a t

c o u l d  n o t  h a v e  c o m e  f r o m  t h e  P B G  o r  D B G  s o u r c e

areas.  Given the long h is tory of  invest igat ron and

source character izat ion at  the BAAP, the fa i r ly

recent  d iscovery of  a  th i rd source afea seems to be
in conf  l ic t  wi th  la ter  por t ions of  th is  docurnent  that
p o r t r a y  a  c l e a r  b o u n d a r y  f o r  p r i v a t e  w e l l s  t h a t  m i g h t

be af fected (and should therefore be replaced wi th
m u n i c i p a l  w a t e r ) ,  w i t h o u t  a  s o l i d  h y d r o g e o l o g i c

p r e m i s e  f o r  ( a )  p l u n r e  s t a b i l i t y  o r  ( b )  g r o u n d w a t e r

contaminat ion l imi ted to the unccnsol idated

r n a t e r i a l s .  I n  o t h e r  w o r d s ,  i s  t h e r e  a n y  r e a s o n a b l e

s c e n a r i o  u n d e r  w h i c h  o r i v a t e  w e l l s  o u t s i d e  t h e
proposed remedy area in  F igure 39 might  be

inrpacted in  the future? This  becornes nrore d i t f ic r . : l t

t o  a n s w e r  i f  y o u ' r e  n o t  c o n f  i d e n t  t h a t  a l l  s i g n i f i c a n t
s o u r c e  a r e a s  h a v e  b e e n  i n v e s t i g a t e d  a n d  t h a t  t h e
p r i v a t e  w e l l  s u p p l i e s  b e y o n d  t h e  b o u n d a r y  o f  F i g u r e

3 9  a r e  h y d r a u l i c a l i y  s e p a r a t e d  f r o m  t h e  o u t w a s h

a n d / o r  b e d r o c k  u n i t s  w i t h  c o n t a r n i n a t i o n .  T h e s e

d a t a  m a y  e x i s t ,  b u t  l ' m  n o t  c o n v i n c e d  t r o m  w h a t ' s  i n

t h i s  A F S ,

Comment [JT23] :  Reference Figure 168?



\ l t e r r r l r t i r  e  I  e r r . i h i l r r r  S r u t i r l l l r d u c r '  . \ r n t ' , , ' \ r u r n u r r i t i o r r  l ' l i r r r i
(  i r .our r t l r i i r t c r .  l te  r r red i l r l  S t r i l l ds \

\ \ c re  eo l l ce ted  to  a  dc l t t h  o l ' c igh t  l ' cc t  h r : s  ne i .u 'o \e r  20  p r r r l L rc t i ( )n  hL r i l d ings  loca tc . l  i n  thc  N( i
I ' t ' t i l t t e t i o t t  a rea .  O I t l _ r  r c r - r  l o t t  eo r teen l ra l i ( )n : ,  o l ' l )N ' f  \ \ , e rc  de iec tc t l  i n  sc i c ra l  so i l  . : l r n rp l cs .
Se  re r l  s roL lnd \ \a te l ' I uo l t i t o r i t t g  r i c l l :  r re l c  i ns ta l l cd  i n  l {X )7 .  

- l ' h rcc  
o l ' t he  wc l l s  \ \ ' c r c  cons tn l c t cd

so  th l t t  t he  se l ' ce l t  i n t c r \ec ted  the  \ \ i . r t e r  tah lc .  
' f hc  

l i r L r l  r c rn i l i n inS  n to l t i t , r r i nS  u i : l l :  wc re
eo t l \ t ruc ted  so  tha t  [hc  se rccn  *as  sL tbn te rgcd  bc lon ' t l r c  *a te r  tah lc  (a t tp rox in ta te l , r , t no - th i rds

the  dc l t t h  o l  t hc  san t l  and  g r l re l  aqu i l ' c r ' ) .  
' l - he  

r i c l l s  rangc t l  i n  c l cp th  l h r r i t  l i . 5  to  l { )7  I ' cc t  bgs .
( i roundsa tc r :a t t i p les  t l ' on t  caeh  wc l l  t c re  a r ra l , r ze t l  l i r r  V (X 's .  I )N ' l ' .  an t l  l lN ; \ s .  l . -+ - l )N ' I 'was
de tee tcd  i r t  sc rc ra l  t ' n t tn i to r in r  r i c l l s  a t td  a l so  the  lahora to rv  n re ih ( )d  b lanks .  

' l ' hc  
l l l - ro la to rv

eqL t lp l t l e l t t  t t t a , r  ha re  e r l t t a t l i t t a tec l  t he  r r c l l  san rp l cs .  reuder in : :  t hesc  resu l t s  i n r i r l i t l .  SL rhscqLren t
: t rou t td \ \ i t t c r  s i t t r i l t l i t t g  eo t tdue ted  du r i r tg . l unc  l (X ) l (  eon l ' i r n red  tha t  l . i - l )N ' l ' i t nd  1 .6 - l )N ' I ' r . r c r r :

P I -c \ cn t  l t l  r ) l l e  o l  t hc  dce l t c r  l r c l l s  ( l { lN -0701( ' )and  1 .6 - l )NT 'w i l s  i ) r r r \ cn t  rn  ano the t ' deepc r  r , , e l l
( l { l \  070 .1 ( ' t .  T l i esc  c l c t cc t i o l t s  o l ' l )N l -  eon l ' i r r t t ed  tha t  the  sourec  o l ' I )N ' l ' eon t rn r ina t ion  *as
I o e a t c d  n o t l h * e s t  o l ' t h c  L ' S l ) n  6  * e l l .

6. I )  GROT \D\ lA I 'ER( 'T IARA( ]TERIZATION

\ lon i to r in l  ue  l l  loea t i t )n \  i r rc  shor in  on  l : iuLr lc  l -5 .  S incc  1979.  thc  Arnr l 'has  ins ta l l cd  o le r ' -100
l t t o l t i t o r i t i s  sc l l s  u t  l J , \ , \ n l ' .  ( i r oundna tc rq i r i t l i t r  da ta  i s  co l l ce tcL l  t l ' on i  n ton i to l i l t g  r , i ' e l l s  to
a\ \c\ \  e() l1t i i l l t in i . ln t  e()neentrat i ( )ns.  The ur-ound\\ ' i l tcr  resul ts t |e fe l l ( ) r tc t l  t0 the \ , \ , ' l )NI t .

I i c tuee t t  : \ p r i l  an t i  . l u l r  o l ' 1010 .  the  r \ rn t - r  i ns ta l l cd  -10  r r i on i to r inu  r . r ' e l l s  i n : i dc  l nd  ou ts i t l e
I JAAAI '  t o  supp le  n tc l l t  t hc  cx i s t i ns  r rounc i *a te i  t t -u l r t i t o r i ng  ne tv io r -k .  I : l c r tn  o l ' t hos , -
I ' t t ( ) l t i t o r i l l s  uc l l s  r re rc  i ns ta l l ed  doun ! rad ien t  l l - on r  thc  I ) l J ( i .  

' l ' hc  
i ns ta l l a t i on  and  sa t l l t l i nu  o l '

t h r r se  c l c re l t  uc l l s  * ' c rc  d t r c tuncn ted  in  thc  , \ i t t r r l t e t t . s t  Bo t tn t ! t t r t ' l l o t t i t t u ' i r t , q  WeMt t r ; t t t l l t t t i o t t
Ra '1 to t ' t  (Spec l ) ro .  I ne . .  2010) .  

' f hc  
o the r .  l g  non i to r ing  u ' c l l s  r re re  i ns ra l l cd  v r ' i t h i i t  t hc  I ) l J ( i .

l ' l l ( i .  and  ( ' c t t t ra l  l ' l un tcs .  , \ p l t cnd ix  l l  eo t t ta i r t s  d t r r i n rcn t i r t i t i n  o l ' t he  rns ra l i i t t i on  o l  t hcse  l9
n r ( )n l t ( ) r i n ! '  we i l s  and  l  \ \ c l i  l t t ea t ion  n tap .

6 . 1 ( iroundn ater Propert ies

l l 'ater Level Eleyutiotrs and Flow Directiotr

\ \ ' a te r  l e  re  I  da ta  eo i l ce ted  lh rn r  tno r t i t o r i n ! .  r re l l s  i - ru l i ) \ \  l JAAA. l )  i nc l i ca tc  s ro l rud$a tc l  dcp ths
r i . u t s lnL l  l ro tn  J0  to  l iO  l ce t  bgs  o r  7 ( r5  to  f (5 - i  l ' ec t  aborc  n rc ln  sea  l c re l  ( l \ 1SL) .  i i i gL r re  l -1  i s  a
rep rc \cn t i l t i o t t  o l ' t he  g round \ \a te r  e le  ru t i o t t  su l l ' ucc  i n  Scp tcn rbc r  l 0 l ( ) .  

' l ' hc  g ro i rnd rva le r  l l ow

d i t ' ee t io r t  i s  gcnc ra l l r  t o  thc  s t tu th -soLr t i " t eas t .  I n  thc  soLr thc ; . r s l  e ( )n l c r  o l ' l iAAA l ) .  g rou l td r . l a t c r '

l l o r r  i s  t l e l l ce tcd  s l i sh t l r  t o  thc  sou th .  p rcsun l tb l_ r  t l ue  to  i n i l L rcnces  lh rn r  thc  Lakc  Wiscons in

l { cse r ro i r .  I n  the  soLr th r rcs t  e ( ) l ' ne r  o l  I JAAAI ' .  l r oun t l sa tc l  l l o rv  i s  i n l l L rcnecd  h1 , thc

lR \ ' l lN i l l t \ {  c r t rac t i on  ue  l l s .  l ) uc  t r r  t hc  l a r ! . c  n t l n rbc r  o l ' r non i to r ing  wc i l s .  t hc  c lev i i t i on

mcaslrrenrcnts l t l r  a sampl ing r ' ( )und are takcn wi th in a 30-da1,per i rx i .

- I ' he  
l cne ra l  gn rL rndwatc r  l l o r r  t l i r ce t i on  r t  t hc  i r t s la l l a t i on  i s  i l ' t n r  no r th  to  soLr th .  bL r t  i s  l oea l l l

i n l ' l L rcneed  h , r  t he  I .ake  \ \ ' i sco r t s i t . t  l { csc r ro i r  an t l  t hc  l l t lV l iN4 i l {N {  l l un rp ins  $c l l s .  
' i ' he  

l . akc

\ \ ' i seo t t s i r t  l { csc r io i r .  l oe i t t c t l  t o  thc  eus t  a t t r l  sou the l r s t  o l  I JA , \A l ' .  i s  l i r rn rcd  bv  thc  Wi )&1 .  danr .
uh ieh  resL r l t s  i n  a  eons tan t  l ake  c l c ra t i on  o l ' i r pp rox in ra te l r  77 - l  l ' cc t  MSL i l e lo r r ' t h t r  dan t .  t hc

Comment pT24f :  Suggest  label ing th is  feature

.,i Flc:':.11
Comment [JT25] :  Consider  e laborat ing -

"Therefore,  var ia t ions in  the water  tab le e levat ions

d u r i n g  t h e  3 0 - d a y  m e a s u r e m e r r t  p e r i o d  ( e . g . ,

r e s p o n s e s  t o  l a r g e  r a i n f a l l  e v e n t s )  m a y  b e  o v e r ' o r

u n d e r - r e p r e s e n t e d  i n  t h e  d a t a ,  b u t  a r e  s t i l l

a p p r o p r i a t e  f o r  l a r g e r  s c a l e  c o n t o u r  m a p s  s u c h  a s

Figure 14."  l f  prec ip and snownrel t  do not  af fect

water  
levels  1: .h l  lh" l , :h"  

point  rnay be mool :

Comment [JT26] :  Suggest  label ing th is  leature

o n  F i g u r e  1 4

S;r t ' t  l ) ro .  I t t . .  l t t t r l  I ]  I  S .  I  I  ( '

Se  p le  ru l r . ' r  IO I  I
l ' i rgc  l7  o l  5 -1



. ' \ l l r n l i t l  l  \  e  I  c l r r i h i l i t  r  S t u i l r

I  t  i r ' , , r r r r J u r r r .  r  l t e  r r r . ' , l r ; r l  S t r : r r e . - r
l l l r d 3 e r , , \ r n r r  A r n r r r L t r r i t i o n  l ) l l r r r l

\ \ ' i l tcr-ulc\ ir t i (xr drop\ lbn4rt l l  trr  716 lcel MSI- a\ thc lakc |e!cr. ls 1() rhc l lo$,in! Wiseonsin
l l i rcr.  Ihc lapid ehLrnsc in urlcr clerut ions rt  the dult rcsult \  in a drantat ie hldruul ic drop in
urt)undNulercleral i tnts around rhe dnnt. Thcpumpln3 ol $0 II iM/MIRM exlraci iul  wcl ls
krcatcd on thc rvcstcm half of lhc lJAAAI, southern boundary rcsults in an abrupt elitngatcd
ground$atcr depression zonc- (iroundrvutcr c[plured hy tho dcpression t onu llows toward thc
IRN4/MIRM cxtraclion rvclls u hcrc it is $ cntually pumpud iiorr thc sand and gravel aquilcr.. 

::l}ffj,:Li, rt#:fi:1#1,;:i j::li:,

L i )n l p i 1 | i \ { ) l ] { , l ' ! r ( l u t c l r r a te rand l ' | c se r - r r l i I . l c \ c l e l c \ x t i o l 1s ld

the \\ iseonsin l{ ircl .  ( i rounJ$atcr disehu-:t ! \  t(}  lhc l tcscrr() ir  whcn adjaccnt gtuundwatcr
lc\r is lrc hi!h!r than thc I{cscrroit  l r tcl .  ( i rounJwatcr dischalgcs to thc l{cscrr(r ir  in thc
n(t lhcaslcrn port i(n (r l  l lAAAl' .  Thc l lcrcrrtr ir  dirchargcs to thc \and lnd gri t \cl  aqui lcr whcl l
i |djdcent gr()undwuttr Icrcls ar-c io*crlhln lhc I{cscr\1)ir  lc\cl- Aboul thrcc mile\norlh ol thc
\ l  l '&1. danl. th! l le\er\oif  l ran\i l i (ms l ionl rccharging lo discharsing t() thc Ltnderi l ing sund and
Sra\el i lqui ler. l ) i rcclh \outh r) l  the \\ ' l '&1. ddm. thc Wiscrinsin l i ivcr rcsuntcs wilh

5:rrrund*atcr disr-hugin31o tht r ir  cr.

II!druulit ( onducIit itt

Hldraul ic uonduetir i tr  ralucs rrcrc crlculatcd busei l  on aquilc| Lesl ins nt two !t l l lM exlracl i(xl
\ \cl l \  loci i lcd ncur lhc I ' l t ( l  in l0{)5. Thc lqui lcr tcstr.  \ \ 'hich wcr-c c0nDrised ot u punrp tcst
l i r l lxrcd hr a \ tel tc\I .  \ \ l rc u{xlducled al cxtrael ion \\ ,el l  l :W 169 in l jchttury l0{)5 al ld i t t  l rW
167 in lVl irrch l{X)5. 

' l 'hc 
tests *erc cLrnducted b} !ontinuoLlsl l  puntpinl rhe cxtract iou wcl ls

orct t  pcriod rr l  t inle and mcilsurin! lhc draudourr in ncarby obsurtal ion wcl ls. Obscn.ation
rrcl lr  t l ' lJ\-t{50-lA. l) l }N4-it5{)5. rnd I ' l t \4 l{9(HC) rvclc nronitorcd l in thc lcsr ur l lW-lfr9. rvhich
las led  t s r r  ud  r rne  h l l l  da l s . ' I hcuqu i l e r t es t i t t l j $ - l 69y i c l deduhvd r l r i l i c condue t i \ i l J ' \ r l uL j
hcl$ccr l . . l t ) l r-01 Lo 6.17lr-01 ecntimclcr\ pcf sucond (cn/scc). Ihe uquil  cr tcst ur cxtr i ' lcLiun
\\cl l  l r \ \-167 lasted scrcu dir l 's and drarvdown wus mcasuied in l i rur ncarby obsc|ral i( in wcl l \
( l ' l lM-1t503. I ' lJ l i  l t502^. l ' l tN-1i90I( .  and l) l lN-I i902( ).  l 'he r0\ulrs ol lhir re\t ing yicldcd u
hrdraul ic conductir i t)  \ i t luc hctwccn - l . l i5l :-01 and 9.601:,01 etr l / \ce. Tcsti t lg nrcthodology is

lrc\cnled in Irrrther dctlil in thc Dntli Corn,Ltir,t ltlet';utct ln4tlenttntutit,tt Rcport. lilRll4
I:r ' t trk t i r t tr  lvel l  Rrrt l i . iNtrt '  t  Pn4errrShi]\r  l i r \  i r(mnrental.  Inc.. l (X)6).

l)uf in!: the l{ l  lnlr l l - l rS. l99l).  slLrg tc\ ls $cfc pcrl i)rnrrLl (rn m{Ditor- in! ' r ,cl ls ucross thc
l lAAAl' .  Thc l t l  rcpon included hldraul ic conduetir i t l  ra|.rcs I irr-5J ntLrni lor ing wcl ls. TrLblc 5
suntntarizer lhc hrdraul ic condr.rct ir i t l  drLa cL)l lcercd durinl l  lhe I{1. The dvcrirgc hydri lul ie
c(t lducl i \ i t \  ol  thcsc 5,1 ucl ls rras -1.01r- l) l  cn/scc. I 'hc h) draul ic condLtcLivi l ]-  \ 'aluc\ ohti l incd
during thc tr{ lR\,1 pur))|  lcst\  c(rrchtcd \\clJ \ \ i th thc aruragc ral irc ohtained l iorr rhc I l l  sLrg
tc\t \ ,

HJdrqulic Gradients

\, \ 'c l l r  are srrcencd at r lr i r l rs depths unrl us\ i : lncd i in r lphltbct ic l  dcsisni lr ioD ir l ica lhc nuntbca
ol the rvcl l  l l ) .  Aisthcshall tr$ \r i l lcr l i tble intcr\ui.  i lnd l l .  ( ' .  1). dnd lr i trc piczontclr ' ic intcr\,alr
thi l t  inerci lsc in dcpth l iom lt  to lr .  Thc picronlcturs cnding in l l  lvcrc constnlctcd so lhit t  thu

Spcr ' l ' r .o .  ln r ' .  i r r ) r l  l t  I  S .  I  I  (

Se  prc r r rh - r .  ro  l  l



. \ l l t ' r n l r t i r  e  I  c l r : i h i l i t r  S t u t h
(  in ru ldu l r te r  l {en icdra l  S t  r l r tegr

l l l t i l gc r  . . \ r r r t r  An t rnLr r r i t  io r r  I t l t r r r l
' r (  

" j i l  

\ . i . i . t i  . i i  .  i i .

scrcr:n \ \ 'as l()catcd in thc bcdrtrk. I t  should bc notcd thi i t  thc Ll! ]coltsol idatcd sand altd gravcl
JqLl i l 'er is unconl ' incd vcrt ical l l , .

As  e  r i dcn t  l h r t t  t hc  g roun t l $a t c r  c l e ru t i on  n l r p  show ing  t i l r 'Scp t rn l he r  l t ) l 0  c l u t l  ( l i i sLu 'e  l - l i .
thc  nor thenr  ha l l 'o t ' l lAAAI 'has i r  n tuch \ tccper  hor izonta l  hYdraLr l ic  grad ient  than thc southern
I ta l l .  

- l 'hc  
n ta !n i tLrde and c l i rec t ion ( ) l  l lou l i r r  thc  three p lLrn ie  arc i rs  arc  rcprcscnt , ld  h t  thc

: : r t lL t t t t l$atcr  e( )n t ( )ur \  prcscntcd in  I : igurc  l -1 .  I )a ta  \e l \  l i ln t  cach gro l i l td \ \ , t l tc r  p lL ln t r :  wcrc  Lrsed
to ea lcu la tc  hor izot t t r t l  h rdraLr l ie  grad icnt .  ( i roundr ia ter  c lc r l t ions lhrn t  t l ,e  sanrp l ing per iods o l '
\ {areh 1010.  Sc l t te t t ther  1010.  ur t t l  N ' lareh l0 l  I  ucre used to  e l lcu la tc  i tn  i l \ ,e raue hvdrat r i ie
grad icnt  l i r r  cueh p lunte ; - t rca ( - I 'ab lc  6 t .  Thc i t \erase h, r 'd rar - rhc grad icnt  ea leu la tcd l i r r  the l , lJ ( i
a l 'ea u .c l ls  uas 0. (X)16.5 l ' cc t  per  l i ro t  t l l / l t t .  

' l 'hc  
are lagc h l ,drar r l ic  grad icnt  ea lcLr l l ted l i r r  thc

l ) lJ ( i  r r rca uc l ls  r ias  O.(X) l )7  l ' t / l ' t .  
' l -hc  

i r rc l raLr l ie  r t rad icnt  ea lcu la tcr l  lo l  thc  ( 'cn t r l t  l ' lL rnrc  i r rc : . r
r i  c l ls  r i  ts  0 . (X)  l (X) l  l i / l i .

Ver t iea l  S l 'o t ,11 l i11 ,1er  nr ( ) \cn lcnt  rs  e  r ; . r l i r l tLcd by conr ; lar ing urot rnc lw,atcr  le re ls  l l 'o i t r  thc
t l i l ' l l ' r 'ent aLlui l 'cr laycr: to dctct 'nt inc rert ical gradient. N4ort i tor ing',r . 'c l l  clLrstcrs. whri l 'c [ \ \ 'o or
t t io re  r ic l ls  h i t re  set 'ecns l tos i t ioned r t  d i l ' l 'e r ' ,Jnt  dcpths * i th in  the aqLr i le r ' .  iuc  used to  cxarn ine
tl i l ' lercnec: in the I l() tenti()n' tL' t l ie grounduir lcr sul l 'acc betw'ecn r l i l ' l 'ercnt l i , \crs o1' ' , i ' tc aqLri l 'er.
Ver t iea l  hrdraLr l ie  grad icnts  \ \ere  c \a luatcd l i r r  ncstcd wul l  pa i r ' :  in  the th fer :  p lL ln tc  arcas.  

' l 'ah le

7 sutntn l r izes thc  rer t ica l  s roLurduatcr  grad icnts  l i r r  thc  chosei ' i  uc l l  ncsts .  ( i fad lcnt \  $ ,crc
e ra lu i t tcd l ro t r t  the qr ( )L lnd\ \ i r tc r  e le  ra t ion data co l lec tcd dL i r ing thc  lV lareh l0 !0 .  Scotenrhcr
l0 l0 . . in t l  \ ' la reh l0 l l  n ron i tor i r tg  e  \cnts .  I )os i t ive  l 'e r t ica l  grad icnts  ind icatc  groLrndwatcr  is
l1o"i ' ing ttprvard and nesal. ire vcrt iei t l  l t r i tdicnts int l ieated grounrlrvatcr is I ' lowinl l  dorvnrvard.

The nra.iol i t l  ol ' thc rvcl l  pairs in thc l ' lJ( i  cxhibitcd an upw'ard vcrt ical lroundrvater gradient
l ' rc t r rccn shal lovn to  dccp u 'c l ls .  Thc nra jont t ,o l ' thc  wel l  pa i rs  in  thc  l ) l ] ( icxh ib i tcd a  duwnward
\ert ical groundu'ater gradicnt bctwecn shal lot ' to deep wcl ls. Thc l i l rr  wel l  pairs in thc Ccntral
l'luntc werc split hctr.vecn a dow'n$'ard or upw'ard rcrtical -groundr,r'ater gradicnt hcrw,ecn shalltir.v
to  dee p r lc l ls .

G rou nelv'ater F lon' l: e locities

- fhc 
a t l rcet i rc  grour t t l$ater  l l t r * ' rc loc i t r  is  der i rc t l  l l -onr  thc  h ldr i ru l ic  conduet iv i t - r ' r " r lu r ' .

hot ' izontu l  s r i t t l ie t t t .  and c t ' l ' ce t ivc  p( )11 ' . i t ) .  Adrcct i rc  ! r 'o r - rnd 'urat r r  nr ( ) \ 'cn tent  docs not  take in t t r
i . teeount t i ispersion. t l i l ' l 'usiort.  r tr  chcntieal rctardi i t ion ol 'grrrLrr.rdwaier eontantini ints vr 'hich ean
i t re t 'casc t l r  dccrcasc the ra te  t t l 'g roLrnd*atcr  l lo r r .  l t  i s  i r  ea leLr la tcd ra lLre t l - r : . r t  pror idcs an
c\ t inra te  o l ' the ra te  o l 'g rour tc l * 'a ter  l lc*  orer  i in re  .  

- l 'hc  
nrathenrat iea l  l tn -n tLr la  l i r r  dc tcr r r i in ine

i tdrce t i rc  gr r r t rn t l *a ter  l lo 'ur  re  loe i t r  ( r  I  rs :

r = Ki/n. \ \ 'hcrr

K = h)  dnrLr l ie e ont lue t i r  i t , r  (  l 'c t : t /day ' t

r  =  h )  t l r aL r l i e  g rac l i e  n l  ( i ' cc t / l cc t  I

I t . .  = c l ' l 'ee t i r  c  porosi t r

S p e e  l ' r ' , , .  l r t c .  l r r t d  I J  I  S .  I  I  ( '

S c p r e n r h e r  l ( t  l  I

Comment [ IT28] :  Aren ' t  there some D
piezometers in  bedrock?

Comment [JT29] :  Are there af  eas where CL.Mt-

layers wi th in the outwash create a local ized upward

v e r t i c a l  g r a d i e n t  ( i . e . ,  s e m i  c o n f i n i n g  l a y e r s ) ?

Comment [JT3O]:  For  the conc€]ptual  sr te

m o d e l ,  d o e s  S p e c P r o  h a v e  a n y  o p i n i o n s  a b o u t  w h a t

hydrogeologic  condi t ions are causing upward
v e r t i c a l g r a d i e n t s  i f  " t h e  a q u i f e r "  i s  t r u l y

u n c o n f i n e d ?  W h e r e  i s  t h a t  h i g h e r  h e a d  c o m i n g

f r o m  -  t h e  B a r a b o o  H i l l s / b e d r o c k ,  W l  R i v e r ,  e t c . ?  I n

other  words,  is  i t  reasonable to  assurne cont inu i ty

w i t h i n  t h e  o u t w a s h  a q u i f e r  ( p r o b a b l y  a  r e q u i r e d

a s s u m p t i o n  t o r  m o d e l i n g  a n d  h y d r a u l i c  c a l c u l a t i o n s )

i f  hor izonta i  layer  ing is  creat ing zones of  much
g r  e a t e r  / l e s s e r  O e r m e a b l f  r t v ?

Comment [JT31] :  Add ? -  In  genera l ,  ver t ica l

h y d r a u l i c  g r a d i e n t s  a t  B A A P  a r e  _  o r d e r s  o f

m a g n i t u d e  g r e a t e r  t h a n  h o r i z o n t a l  h y d r a u l i c
g r d d r P n t \ ,  w h i c h  r n e a n s  t h a t



. \ l l c n l i r l l \ e  I  c u r i h r l r t r  S t u t l r
(  i rour r t l$ l r tc r .  l l e  r r rc t l tu I  S l t i l teS\

l l l t t lgc r  : \ r r t t r  . , \n in r r t r r i t io r r  l ' l l r r r t
, , , . i 1  , : 1  , . r  i  i l  I  I  i r l

' l ' he  
u re t ' u t c  h rd raL r l i e  eondue t i r i t r  ru luc  l h rn r  thc  l t l .  i )  0 - l  cn t / \ cc  o r  l l . l . - l  l ' t / da , r , .  r vas  used  i r r

a l l  t hc  s r t t t t t l d * i t l . c l ' l l ou  r c loc i t r  ca i cu lu t i ons .  An  c l ' l ' cc i i re  po ros i t , r ' r a luc  o l ' 0 .1 ( r  l r , : r s  r l h ta incd
dur t r tu  thc  r ccen t  g ro l l ndwate r  mtx l c l i ng  c l ' l o r t .  A rcn rgc  ho r i , ron tL r i  g rad ic r t t s  o l ' 0 . (X )165  l ' t / l ' t  l i r r
t l t c  l ' l l ( ; . 0  00121  I ' t l l t  l i r r  t hc  I ) l J ( ; .  an t l  0 . ( ) ( ) l 0 l  l i / l ' t  l o r  t he  ( ' cn t r l l  l ) i L rn tc  vnc rc  uscc l  t o
e  a le  L t l a t c  thc  g ro t t t t d \ \ i i t e r  l l t t r r  r c loe  i t i cs .  

' [ ' hc  
ea lcu l i t t cd  i - r \ c ra !c  g r r l i r nd r , r ' a t c r  l l ou  re  l oc i t i cs

l s  sho*n  in  
- fab le  ( r  cqL ra l  0 .72  t ' t l da )  to l  t hc  l ' l J ( i . 0 . .5 j  117 , i r t  t i r r  t hc  I ) l J ( ; .  i l l t d  0 . -1 .5  l ' t l da1 ,  l i r r

the ( 'c t t t r i t l  l ) lL t t t ic .  
' |hcsc groundrvatcr  l low veloci t l ' r ,a lucs eqLtatc to 2(r3 l - t /vcar l 'or  thc l ' l i ( ; .

201 I ' t /1 'car  l i r r  thc l ) lJ( ; .  and l6-1 l ' t / r ,car  l i r r  thc Central  l ) lumc.

6 .2  \a tu re  and  F - r ten t  o f ' ( ] roundua te r  Con tan r ina t ion

( i roL t t td *a tc r  i n res t t r . l ; r t ro t t  ue  t i r i t i e r  u t  l l r \AA l ' began  in  l t - ) t {O  a i td  con t i r t uc  todar ' .  S i te - r i , i de

-91'o1111i11 ,1et ' - l 'c lutcd a\ \cs\ l r tent  i . rc t i \ i t ics.  agrcecl  Lr1-ron h1' thc Arnrv ant l  \ \ ' l )NI{ .  inelLrdc the
l i r l l o r . i i r l g :  : o i l  r i l p t , l ' \ L l l ' \ e  \ \ :  t t t r ) t t i t l r i t t g  r r e l l d r i l l i n g .  i n s t a l l i t t i t t n .  a r t d  s u r r e v i n g :  r . " a t c r  l c r e l
l l l casu rc l l l e  t l t \ :  I )un t l )  t e \ t i t l t :  111 t r1 l i 1 , r r i l t r :  \ . i e l l  and  rcs i t l cn t i a l  t l r i nk l l t g  wa te r  ue l l  s l rn t l t l i ng .  an t l
! r ( ) t l l l d \ \ i I t c r  t r t o t l c l i t t g .  I : r t eh  rc i t t ' .  t he  Ar tn r  eonrp le tcs  , tn .4 ,n t tL rL t l  ( ] n t t t n t l , , r t t t t , t ' , ^ t ' t t i ' t ' t t t i t ' (

S t  rnn t ( t t ' \ '  R ( l ) ( ) t ' t  t h i t t  s r - t t r i n ra r i zcs  thc  g roL rnd \ \a l c r  da ta  co l l cc tcd  dL r r i ng  l l r c  p re  r i , , r r r ,  1g  11 ' .

II ist o r ica I G ro u n dw, a t e r P I u m e ( lm rac t e ri ut io n

( i ro t t t t t l *u te r  c ( ) l t t i . u l l i t t r - t t t t r t ' t  i t t  t nun i to r ing  l i c l l s  i r t  t hc  l ' l J ( l  u 'as  l ' i r s t  t i c t c r - ' t ec l  i n  l t . tX l  t ' l ' sa i .
I t l l ' i , \ t .  l ) L r r i r t s  thc  l t - ) f (0s .  n to l t i t o t ' i t i g  r i c l l s  r re re  i ns ta l l cd  i l e r ' ( ) ss  l lAnn  l ' t l r n in r :  \ u r i . L l \
u i res t i uu t ions .  

. l - he  
d ra l ' t  l ' i na l  ( l ' hase  l )  l i l  r c l t ru ' i  ( . l anuar r  1990)  i nc l i ca tcd  t l ' r a t  t r r , , o  l t l un tcs  o l '

c t t t t t iu t ' t i t ' l i t ior t  hud nr igrated hcvont l  I l : \ r \Al )  boLrndar ies.  I ;nxtr  thc l ) l t ( i / l - lnc l l ' i l l  #--5 urca.  u
sul l 'u tc l t lunte hat l  hecn dctcctet l  pasl  thc c i ls tcrn boundar_' .  ( ' ( )uecntrat . ions ol 'sui l ' i r t r - :  at  thc
ei t \ tenl  hot t t td i . t r r  \ \ere repr) l ' tcd ut  6-10 nr i l i ig i ' i rnr \  J)er  l i t . ' r  (nrLy ' l ) .  but  et inccnl t ' l t ton:  i r t  l l r i r ; . r tc
wc l l s  ou ts idc  thc  boun t lan ' l vc re  bc lo rv  thc  C 'hap te r  N l t  l - 10 .  \ \ ' i s .  Ad r l .  ( ' o r l c .  l 'AL  o l '  t 50  n r : r /1 .
l i t ' o tn  thc  l ' l ] ( i  a rca .  a  p lun te  o l 'V (X ' :  w i tb  C I ' l ' . ' l ' as  the  p r i rnu r r  e ( in tun l i n i l n t  ha i l  n to rec l  l l as t
thc southcr-r t  bt lLrndal ' r  .

, \ l t  o l l - s i t e  g r r )L lnd \ \ i . r t r ' l  n to r t i t u r ' rnS  [ r r ' ( )g ran l  . , i ' as  i n i t i a t cd  i l t . l l nL ra r ' ]  199 ( , .  l n  l a t c , / rp r i l  t 99 ( ) .
resu l t s  o l  n to t - t i t o r i ng  res ide r t t i a l  sL r l t p l_ r  * ' e l l s  sou th  o l ' I i . \AA l ' sho* ' cd  tha t  th rec  p r i ra tc  po tab lc

\ \ i . t l . e r  r i e l l s  h l td  hce l t  e t l t t a r t t i na tcd  r i i t h  ( " f l :T  t r t i l  e l - i l o ro lo rn r  a t  l c re l s  o l ' l { 0  r r ! i  anc l  9 .9  r rgy ' l .
l c s p e e L r r e l l .  A  V O C  p l L r n r c  n r o r c r l  s o u t h  l l o n r  t h e  I ' l i ( i  w a s t e  p i t s .  l t a s t  t h r :  i n s t a l l a t i o n ' s

sou thc rn  b t tu r t c lan .  thcn  ca \ te r l v  to  thc  \ \ ' i seons in  l { i r e r  hu lovu  the  Wl '&1 .  danr .  T rvo
rc l t l aecn re t t t  r cs iden t ia l  w ' c l l s  r i c rc  i ns tu l l ed  in  l )eccn rhe r  1990  as  a  r cn l cd ia l  n teasLu 'c .  

' f hc  
th i rd

rcs i t l en t  l rna l i zcd  thc i r  ug rccn ren t  \ \ i t h  thc  A rn r r  i n  l 9 t ) - r .  and  the  w ,c l l  r cp laec lndn i  \ \ a \

e t l rnp le te t l  i n  1996 .  l ) r i o r  to  $e l l  r - c l t l accn rcn t .  bo t t l ed  \ \ i . t t c r  ha r l  bcen  l t ro r ided  to  thc  a l ' l ' cc te t l
res tde t tees .  .A t  thc :ou then i  houndr r r  t i l  t hc  l ' l J ( i nas te  p i t s .  t he  I l {V l  s1 ' s t cn t  \ \ ra \  co l t s t ruc ted
and  hcgun  ( )pc ra t i ng  in  . l L rne  l i - )90 .

' l ' he  
199 .1  l t l  i . u td  l 9 t l+  l :S  r t l cn t i l ' i c t l  t hu  t r l ) t ' s .  e t l neen t ra t r ( )ns .  a r . t r . l  l oca t i t l us  o l ' eon t tn r i l t a t i ( )n  a l

the  i l t s ta l l a t i on .  
' f h i :  

I { l / l "S  l t x rkcd  a t  thc  poss ih l c  \ \ avs  l o  t r ca t  thc  co r . r tan l i r l i l t i on  i i n t l
I 'ee()r i l l l rcnr led re nret l ics lor  eaeh s i tc .  

' l 'hc 
rcr :u lators agreed w' i th ihc Arnrt ' \  rec()n l lcndatrons

S p e t  l ' r , r .  I n r ' .  i l n d  l J  1 5 .  I  I  ( '

S e  p r e  r r r h e r  l o  l  I

Coinment  [JT32] :  Ci te  sect ion?

Comment [JT33] :  As noted above,  s ince ver t ica l
g r a d i e n t s  a r e  s o  m u c h  g r e a t e r  t h a n  h o r i z o n t a l ,

shouldn ' t  th is  be accounted for  in  the velor : i ty

c a l c u l a t i o n s  ( a n d  t h e  c o n c e p t u a l  s i t e  m o d e l ) ?



. . \ l l c r r r i t t i  r  r '  l : e i r s i h r l i t )  S r u d )
( i lou | t l *  u le r  l {enr t 'd iu l  S t r l r le r : r

l l l t t l u c r , . \ r r r t r , \ r r r r n u n i t  i o n  l ' l ; r r r t
\ , t  \ ,  ; ,  I  

' r . . : , , r  
r  i  ,  ,  i  ,  |  ) .  , .

I o l ' r c t r t cd ies .  T 'hesc  \ \ c re  i neo r l ) ( ) r i r t ud  rn to  the  t l ' ( ' l <  n rod i l ' l ea t i r ) l t s  ( ) l  . l un r r  199-5  i rnd  the  l { ( ' l {A

l ) cn r i i t  rnod i l ' i ea t i on  o l ' . l anuLr r \  6 .  I  996 .

Thc reec i t l  s roLnid \ \ i . l te rd i t ta  fepor ted to  thc  \ \ ' l )N l {  inc lLr t lc t l  l 'esL l l t \  l i r i '  l7 -5  n lo l t i to r i l tc  wc l l \
a t ld  J8 pr i r i t tc  r ie l ls  that  \ \c re  \an l [ ) led dut ' i r ts  thc  At igLrs t .  Scptcn ibcr .  ant l  Octohcr- ]010 nrLrnt ls .' l 'he  

ALtc t ts t .  Septcr t ther .  and Octobcr  lo l0  groLrnd\ \a ter  nron i ror in : r  data  is :un l l i r r izcc l  i r r
Tables l ( .9 .  ln t l  10.  res l lcet i re l , r .  Sce Appcndix  ( ' l i r r  rnaps d isp la , \ i r r r  groundwatcr
eoneentralror.rs lror.r.r  the r\ut: ,ust. Sel-rtcntl ' rer. and October l0l0 ground.uvater datu l i rr  C'T' l :- t .
ehk r t ' o l i r r n l .  t o ta l  l ) \ 1 ' .  c t h r l  e thc r . .  l . l . l - ' l ' ( ' , \ .  l . l . l - r r i ch lon rc t i . r i t i . r c  ( l . l . l - l ' ( ' n  ) .  and ' i 'C ' l : .
Ap l le l tc l i r  ( 'a lso eonta ins tna l ts  o l ' t l ' ie  r \ugu: t .  Scptenrbcr ' .  and October '1010 sr t ;L lnd\ ' ,a tc l '
c reecdlnecs.

l l  ist 'ottsi tr  Groundwater Rule Reyisiorts

l : l ' l i 'e t i re  . lu t ruurr  l . l0 l  l .  ( 'hapter  NI {  l+0.  \ \ ' i s .  At lnr .  ( 'ode.  S. roundwater  \ t lu td i l rds  rve lc
rer rsed.  

' [ 'hc  
rcr is ion ine ludcd n*r  s tandalds l i r r  l ) \ . f  i t t i ta l  rcs idLrcs) .  Thc l :S l i r r  l )N ' [ ' ( to ta l

r e r i t l ucs ) r : 0 .05  n r i e rog r i t r . r . r s  Pe r  l i t e r  t r r g / l t anc l  t he  l 'AL  i s  0 . (X ) -5  r r g /1 .  A i l  s i x  l )N ' l ' i son re rs
( l . l - l ) \ 1 - :  l . - l - l ) \ ' l ' :  1 . . 5 - l ) \ i T :  1 .6 - l )N ' l ' :  l . - 1 - l )NT :  an t l  1 .5 - i )N ' f  ) n . r l r s t  hc  added  togc thc r  t o
. lc tcrnr inc  thc  l ) \ ' l ' ( to ta l  res idr res) r 'a iue.  or  to ta l  l )NT.  

' fhcre 
is  no cr is t inc  l tdc ie l  s tandal t l  l i l r '

to ta l  [ ) \ - f .  The laborat tx 'v 's  cLn ' I 'ent  le  rc l  o l ' t ie tect ior t  ( l -Ol ) r  l i r i  a l ]  l )N l ' isontcrs  is  0 .01-5 r ru / l .

Propeilunt Burning Ground Plume

. l 'hc  
l ' l J ( i l ' lL tn te  or ig inatcs a t  thc  l ' } l i ( iund cxtends soLr th , ' , r * l  bcront l  thc  ins ia l iu l ion houndar , r .

\ . t t t i r , . .  +- \ ' \ - \+r  r i i t *  i . ,  ,  l t lLur tc  ; ; r , r i  tLu ' l t r  s t l l t thc i ts t  tor ' ,Lr r t ls  thc  Wiscons in  l t i rc i ' , i t+r .^  r . ,  i i i r
t , t l i t r ' r , . ,  r . i  t i l t  \ \ i ' . f  l  t i . l t .  i l ' - , i i . i r l i r , , r  i ' i . t l t t ' t i u  \ r t t .  

' I - h c l ) l l ( i g f o L r t i t l w ' i t l . c l ' l t i L t t r i e  
s h o r . r t t

in  I ' igLr res lS anel  l t )  rcprcscnts  the urca uhere r rount l r r r r te  r  e  ( )ne cr . l t ra t rons cxcecd u ( 'haptcr  Nl {
l -10.  \ \ is .  Adru.  Ctde.  l 'AL l i r ronc r ) r ' tnorco l  t l ie  l i r l lo* inseonr l )ounds:  ( 'T l :T .  to ta l  l )N ' l ' .
e t h r i e thc r . o rT ( ' l : .  A l l  s i x l )NT i so r re r s (1 .3 - l )NT .  l . + - t )NT .2 .5 - l )N ' I ' . 2 .6 - l )NT .  l . : 1 - l )N ' f .
and 3. -5- l )NTthare becn dctcc ted in  thc  l ' } l l ( i  I ' lunrc .  nrost lv  in  thc  I ) l ] ( i  Waste l ' i ts .  

' I 'he 
l t lunre

hoi t t t t la r r  is  an in tcrpreta t i ( )n  t t l ' thc  Scpter t ther  and Octobur  l i )10 r roLrnc lu 'a terdatu eo l lcc ted
I t r rn t  hoth  n ton i tor ing r ic l ls  i tnd 1 l ' i ra te  r rc l ls .  

' l 'a l - . les  tJ  and !0  suntnrar izc  thc  grouni l r .vatcr '

r .u t i t l r t ie i . r l  r r r \Lr l ts  l l 'onr  thc  Scptenrbe l  unt l  Oetobcr  l0 l0  nro ln t r ) r ins  wel l  santp l in , :  e  rcnts .

I : i r : t t rc  l9  is  a  coneeptua l  t t todc l  o l ' the g t 'oundvul te t 'contat l in l t ion p lurn i  or ig inat ing l i r rn  thc
I ' l t ( i .  

' l 'he  
eoneeptua l  tnodc l  shorrs  thc ; l lunrc  in  re la t iun to  thc  $atcr  t lh lc  r rnd t l - rc  Lr r rdcr lv ing

bedl t rck .  ( 'onecnt ra t ior ts  o l ' l ) \ l 'and ( 'T I . ' l ' .  ahore thc  l 'AL.  har r ' l - rcen dctectcd in  scvcra l
n ton i t t r r inS r re l ls  that  are \ercenet l  in  thc  l rc t i r t ick .  As shorvn in  l r igLr rc  19.  thcrc  is  a  sha lc  laycr
bencath lhc contantir tat ion plumc that rctards srounduatcr contanrination l i rxr migrating into thc
Ioucr  lV l t .  S imon l io rnrat ion (sandstoue

J-he hor izonta l  d is t r ibLr t io t t  o l ' ( "1 ' l : ' f  i s  i l lL rs t ra tc t l  in  l : igLr rcs  l0  and l l .  
' fhcsu 

i \ ( )e( )neent r ' ; . t t i t rn
lna l ) \  \ \erc  pre l tare t l  us i r tg  ! r 'ound\ \a ter  dat i . r  e l l l ce tcd t lL r r in l l  Septcn iher  unr l  Octobrr  1010.
I r ig tu 'c  l0  d isp l l t rs  thc  hor izonta l  cx tc t t t  o l ' ( 'T i :T  th i r t  is  ioeute: t l  a t ' rore  an c lcra t ion o l '70- i  lcc t .
I i i sL t re  l l  d is t t la rs  thc  hor iz t rn t i . r l  cx t r ' r l t  o l  ( " i ' l : . I ' thut  is  loeatc t j  l - rc lor , r , ,an c lc ra t ion o l '705 l 'eet .

S l , e e  I ' r , , .  I r t e  .  l r r t t l  l i  I  S .  I  I  (

S e p r e n r h c r  l ( )  l  I

Comment [JT3a] :  Which laboratory? ls there

a n y  l a b o r a t o r y  i n  t h e  U S  c a p a b l e  o 1  r e a c h i n g  t h e  P A t

f o r  i n d  i v i d u a l  i s o m e r s ?

Comment [JT35] :  Should th is  be L imi t ,  not

Level? Add LOD to Acronvm l is t?

Comment [JT36] l  Does one isorner
p r e d o r n i n a t e  o n c e  t h e  p l u m e  l e a v e s  t h e  s i t e ?  W h a t

are Ihe degradat ion products,  and have they been

d etected ?

Comment [JT37] l  S i r rce I  haven' r  conrpared

bor ing logs to x  sect ions,  I  have to ask -  how many

wel ls  in tercepted the shale? Just  the UAP and PDS
p r o d u c t i o n  w e l l s ,  b u t  n o  e x p l o r a t o r y  w e l l s  o n  s i t e ?

l s  i t  r e a s o n a b l e  t o  a s s u m e  l a t e r a l  c o n t i n u i t y  o f  t h e

s h a l e  u n i t  o v e r  t h e  h o r i z o n t a l d i s t a n c e  s h o w n  i n

F i g u r e  1 9 ?  D i d  G o t k o w i c z  e t  a l .  m a k e  t h i s

a s s u m p t i o n  I  l f  y o u  h a v e  u p w a r d  v e r t i c a l  g r a d i e n t s

f ronr  the D/E wel ls  to  the C/B wel ls ,  that  may be a

m o r e  c o n v i n c i n g  l i n e  o f  e v i d e n c e .



. . \ l t e r r r r r t i r  t '  I  c l r ' r h i l i t r  S t u t l r
( inrul l t i  11qr l  ]1. ' l l . , i ' l !  S1 11cgI

l l i rdgcr .  Ar r t t r  ; \ r r rn rLr r r i t ion  l ' l ; rn t

; \ l t  e le  ra t i o t t  o l ' 705  I ' ee t  \ \ i i \  ehoser t  t o  hc lp  r i s r ra l i ze  thc  d i l ' l e t ' cne l i  hc t \ \ ccn  the  sha l l o l v  an t l
t l ecpc r  , / ( ) l . t c \  o l ' ( "1 ' l : - l ' eon ta t t t i na t i ( ) l l  i n  thc  san t l  and  l r i r r c i  a r l L r i l ' c r ' .

l i t gu t ' c  l l  i l l us t ra tcs  h t t r r  t hc  ( " f l : ' l ' eo i ree r . i t r i l t i on \  i n  thc  I ' l l ( i  p lL rn ie  have  chang t rd  bc tu ,ccn
I t ) 9 1  a r t d  l 0 l 0  l r i g L r r c  l l  d i s p l a r s  o t t l r  t h c  u r e i t  s o u t h  o l ' t h c  l J n n n l '  b o L r n d a r l ' w h e r c  t l i e  l ' l J ( i

l t lL t r t te has t t r t t  bcen i r t l lLrcnced h_r l l lunpinr  l l 'onr  thc l l t i \4 and VI t l tM extrJet ion vnci ls .  
' [ 'he

isoeonecl ' t t rat io l t  t r tayr  is  l - l r t lket t  up into th lce sepirrxtc \cr l i ra l  r , i 'c l i \crccl t  in t , ; rvals.  !J  scr ies
(s l ' r a l l o r i  aq t r i l ' e r , / o l te  ) .  ( ' se r ies  ( i n t c ln tc t l i a t c  a t l L i i l e r  zone  ) .  and  l ) , 1 :  sc r i cs  (dcc1 t  acyu r i c r  zoue  ) .
J - l t i :  a rc i t  l oe i t t ed  dou t t t rad ie l i t  ( ) l  I J . ' \ .AA l ' does  t to t  eo r t ta in  i l n \  n t r )n i to r in ! r  vne l l s  t i r a t  a rc
se rce r ted  a t  thc  \ \a t c r  tab le  sL r r l l ec  (A  le ' , e  l ) .  

- l ' hc  ( ' - l ' l : J ' i n  thc  l )13 ( ip lL i r t r c  cxh ih i t s  t r , p i ca l
eh lo r i l t a t cd  so l ren t  ehar le  te  r i s t i cs  o l ' n t iS ru t i n r  i r r  t hc  i l i r cc t i on  o t ' g rounduu tc r  l l ou . ' l r nd  s ink ing
to  decpe  r  , / ( ) l i e  s  r i  i t h in  thc  sand  and  g ra r  e  I  i r qL r i l ' e r

l ; i g t t r c  6  shows  thc  o r i cn ta t i on  r l t ' t hc  con tan r inan t  p lun rc  i soe r rnec l ' l t r a t i on  d r ( ) s : ;  sce t ions  l i r r
C" f l :T .  r i ' h i ch  a rc  i l l us t ra ted  in  l ; i gL r res  l . l .  14 .  and  l -5 .  ( " f l :T  vuas  ehoscn  l i r l  r i s t r i r l
l ' c l ) r c \ cn ta t i o t t  bce i tusc  i t  bes t  re i l re \un t \  t hc  ho r i zon ta l  and  re r t i eu l  r : x i cn ts  o i ' t hc  V t ) ( ' l t l L rn te ,

I ' r g L r r c  l l  t . ' \ - A ' t i l l u s t r a t e s  t h c  c s t i r n l : t e d  r e r t i e a l  e x t e n t  o l ' C T l : J ' l ' r o n r  t h e  l ' l ] ( i  i n  t h c  n o r t h  t t r
t he  \ \ i seo t rs in  l l i r e r  i r t  t he  sou th  (ecn te r l i nc  o l  l ) l l ( i  p lun rc ) .  

' I he  ( ' l ' l : ' l ' co i t cen t r ' ; r t rons  a re
h ighcs t  sou t l t  t t l ' t he  l iAAA l 'boLurda t ' ) ' anc l  i n  w 'e l l s  se rcened  i t pp rox i rna te l r ,T t )  t o  l (X )  t ' cc t  bc lou ,
thc  r ta te t ' t ab le .  l ' hc  ( "1 ' l : ' l ' p lu t t t e  cx tends  no r th  to  \ou th  l l ' on r  the  l ' l J ( i t o  the  \ \ ' i scons in  l t i r c r '
s i t h a r t a \ c l ' i t : l c t h i c k n e s s o f ' 9 0  l r ' c t b c r t c a t h  I J A A n l ' a n c l  I - 1 0  l c e t s o u t h o l ' l t A A A | ' .  

' l ' h c

t t t ax i t t . t L t t r l  dcy l th  o l ' ( " f l :T  i s  l - l - 5  t ' cc t  be lou ' the  *a tc r  tab lc  a t  n ton i to r i r t g  wc l l  l ' } l lN -9 ( , )0J l ) .
wh ich  i s  :e  t ' ee  I . t e t l  i l t  sa r tds tonc  a t  the  to l t  o l ' t hc  l : au  ( ' l i t i r c  l i o rn r t t i on .  ( " f l : 1 'eoncen t ra t i ons

ber tca th  t l t c  l ) l l ( i  ( sou rce  a re l r )  a re  n rueh  louc r  than  r i ' ha t  i s  l i r L rnd  donr t r t rad icn t  o l ' t hc  l ) l J ( i .
l ; t gu rc  l i  5 r . l ppo r t s  thc  i n t c rp rc ta t ron  th i t t  t he  VO( 'p lun rc  i s  n rov ing  t l ccper  i n to  thc  sand  and
t l ' a re l  i t r l L r i l ' c r  as  i t  t . no res  s ( )L r thcas t .  The  c : t i n ra l cd  houndarv  o i ' t i - r c  ( ' 1 ' l : ' l ' ; r l un re  i s  sho lvn  to
l l t l t roaeh thc W' isconsin l { i rer .  but  l i r ' \ t  enc()Llutcrs thc sr()Lnrr i \ \ i t ter /sur l ' i rcc \ \atcr  intcr l 'acc.  

- l 'he

grt t t t t tdrr 'ater /sur l 'aec wetter  intcr l 'ace i :  rn l rc l t  benei . t th u r i rcr  rvhere thc grr lund\ \ ,ater  nt ixrrs rv i th

thc  sL t t ' l ' ace  \ \a te r ' .  The  l ' a te  o l ' g t ' oundu : r te r  eon ta r t r i nan t  p lL rn rcs  as  thc l ' d i schar l c  th rough  r i r c r
hcds al t t l  thc groLutdwatcr /sLrr l 'aee \ \atcr  i r t ter l 'uec i :  nct  r , ic l l  unddr\ t (x)r l  ( ( 'onant .  2(X)0).
l ) i l L r t i on  o l ' t he  t 'T l : l ' l r l L rn rc  i s  cx l r cc te t l  l o  oeeur  r i r t h in  the  ! round ' * ' a te r / su r l ' aec  $ ' i i t c r  i n t c r l ' i r cc .

l r t sL t re  l -1  t l t - l l ' t  i l l L rs t ru tes  t t r c  u ' i t l t i r  i t nc l  dcp th  o l ' t hc  ( "1 ' l :T  p lL rn i c  ap ; r rox in ra te l l  2 . (X )0  l cc t
s o L r t h  o l ' t l r c  I ' l l ( i .  I r i g u r c  l 5  ( l ) - l ) ' t  i l i u s t n r t e \  t h c  r i i d t h  u r t l  t l c p t h  o l ' t h e  ( " f l : 1 ' l t i r i n t c .  b L r t  o t ' l -
s i t c  and  ap l t rox in ta te l , r  12 . (XX)  I ' ce t  sou th  o l ' t he  l ' l J ( i .  An  i \ ( )eo l l ec r r t ru t i o r " r  sec t ion  l i r r  ( " f l : ' 1 'was

l l o t  p repared  lo r  see t ion  ( ' - ( " .  ' I hc  ( ' - f l : 1 'p l r rn ie  i s  es t i t ra t cd  to  bc  appro r in ra tc l l  . j . l (X )  l ' ee t

uidc ant l  a t .n; . tx i tn l rnr  depth ol  1. j .5 l 'ect  bclo* thc \ \utcr  ta l - r lc  in l r igLrre l -1.  r . r 'h ieh is  c losc to the
\ ( )u rec ; . r rea .  

' l ' he  ( "1 ' l : - f  p lL rn rc  i :  c : t rn ta tc t l  t r t  t t e  app lox in ra tc l l ' 1 .2 (X)  l L 'e t  l ' , ' i dc  l r rd  a  l n l x in tL l l l l

d e p t h  o l ' l . l . i  l e c t  b e l o n  t h c  r i a t e r  t a h l c  r r t  I i i u L r r e  l - 5 .  w h i c h  i s  l l . ( X X )  l e e t  d o w n r . l r a d i c n t  o l ' t h e

\() t , l l 'cc afet t .

' l ' he  
ho t ' i , r on ta l  d i s t r i hu t io r t  o l ' t o ta l  l ) \ - t ' i s  i l l L r : t ra t cd  in  I i i gu rcs  l ( r  anc l  17 .  

' I ' hcsc

i soeoneen t ra l i on  n r i t p \  \ \ c rc  p r -cp i r r c t l  L rs ing  Sro1r1 id l111er  da ta  c t l l l ec tcd  dL r r i n r :  ScDtc rn l te r  and
Oetohc r  1010 .  l r i gL r rc  2 ( r  c l i : l t l i r r s  the  I to r i z r )n t i . r l  cx ten t  o l ' t o ta l  l )NT ' tha t  r s  i oc r lec l  i r bo rc  a r . t

S; lce  l ' ro .  I r re  .  ;u r t l  l l  I  S .  I  I  t
Se  pr t ' r r r l . t ' r .  l t ) l  I

Comment [JT38] :  General  conrnrent  -  these

f i g u  r e s  a r e  n i c e l y  d o n e ,  a n d  r e f l e c t  s u b s t a n t i a l

e f for t .  Kudos to your  teanr .

Comment [JT39] :  Does the predic ted Cl  t  I

b iodegradat ion pathway a lso change substant ia l ly

as GW mixes wi th more oxygenated SW?



. \ l t t n t r r t i r e  I  c i r : i h i l i t r  S t u t l r

I  t  i r , ' u r r , . i r i . r re  r  l t . , r r r . ' , l i r l  I {1 . ' * l

I l u i l g c r -  . \ r n i r , , \ r r r r r r u n i t  i o r r  l ) l l r n l

clc\at(nr ol 7{)5 lccl.  l r isirrc l7 di\pl ir \s thc hori , /oDlal cxtcDt (Jl  lolal l )N' l ' lhal is lo. i l tcd lr lo$
i,Ln elc\ i l l i (m (r l  7()5 lccl.  Anclc\ i l t i (xro1 705 lcct ! \ i r \  r l ro\cn tohclp \ i \ui .r l i , ,c th. 'di l lercncc
hct$ccn lhc shalkrtr and dccpcr zinlc\ (, l  lolxl  I)NT conlanl iui i l i (nl  in thc sand and graVel

, i rqLl i lcr.  l lulo\\  an clc\. l l iotr ol 7{}5 lccl.  !round\\ ir tcr hcmeaLh thc I ' l l ( jdocs notcontl in l)N' l '
I  ( \cr lr i lurc 17 ).

I  igurc (r sht^rs thc rrr icnl i l t ion ol the u)niantinant plLrnrc isocoDccnlrut i(D clo\s \ccl ir)ns l i )r  lotal
l)N'I  .  \ \Jl ie h urc i l lustr i t tcd in lr i lurcs l  lJ. :9. iLDd l0. 

' l i ) tal  
l )N'I  was cho\cn l i rr  visuul

reprcscnlat ion beeause i t  bc\t rclrc\rols thc hrlr i ,4 rnlul ald rert iculcxtcnts ol the l iNl 'plunte.

l  i g u r e  i x  r . \  . \ ' r
to thc \\  iseonsin
henclththu l ' tJ(;(soLrrrc i l rei l)archighcrlhun what is l i runcldowngladir:nr. lhcrr)Lir l  i )Nl 

Anv tr ieories a bour wh't is ca u sim thie?

corccntr i l t ionr are nuch l(^\cr \( \ l lh {) l- thc lJAAAl, hoLrndar.\ .  lhrD whitt  is l i rund orr lJAAAl,.' Ihr loul 
l  )NT plunrc cxtcnds no h lrr roulh l iom thc l , l l ( i  lo thu Wisci)nsin I{ i \cr $ith a

thickncss hctNccn 5() . tnd l20 lcct.  Thc inl lucncc ol thc l l { \4 ctn hc sccn ol l  thc inr icl i  sidc
{ nort i}  I  ol  I  hc c()ss rcct ion hr the \ultrut i(D ol rhc l)N' l '  piumc. ' l  hc inl lucncc ol lhc M I l i  M car)
bc \ecn in lhc Iniddlc () l  thc cross \ce{ir)n ( l iAAAl> bouudal),) b) '  thc highJr l)NT conccnlral i0ns
(r l  the lcl i  (notlh)urd the kruel l)NT concerlrut ion\ ol thc f: !hl Isouth). Jhc csl inutcd
boundurr ol thc l) \ ' l 'pluntc is shorvn t0 approach Lhc Wisconsrn I{ i \cf hrt l i$i  clcourtcrs thc
l . l f . ' t l | l d \ \ i l l ( f / \ l | | l J \ ' \ ' r ! J l C | I | l l j r l J ( C ' l ) i l u t r . , n r t t h c l ) N f l r i r r r n . l . . . .
!u-o und \\ r te t\ url iice \\'alcf i n trr l ircc. 

;:,];;:"0"*"*".. 
***,y cha nFei in rhe

l j i gun j ] 9 ( l t l l . l i l l u s l r i r 1c5 thcw id1h l Jde | t ho l l h .1 ( } | a | I ) \ .Tp j t l n l c t r pp lox i l n i ] l e ] \ ' : . ( ) { ) ( } l c c l
\ ou lho ,  t h r l ' l ' ( i .  l ; i gu rc . l t ) ( l ) l ) ' J i l l L l \ l r i l l c s l hc \ r i d l handdcp lho l t hc lo tu l  l )NTp lun re .hu t  xsunme  rha  '  h  Lsh {  DNr  o  men l , a t i ons  when
( l l . l . - t i t c i l n d u p | r ( ) x i n ; l c l y l ] . { ) { X ) | c e ! s t l L r t h r l l . t h c I , | } ( i . A r r i s t r L r u c e t t t l a l i r r n \ c c l | l l n | i 1 r | ) N T : : " . : f ; ; ; : t : ; " j : ; ; : I :

w i t r n t t t p r cpu .cd I i r r . : c c l r t r n ( . -C . 'Thc t t r t aJ l ) | , JTp l t r r r l c i r c r t i n ta t cdL t rheapp f ( ) x i n r i ] l c l } ' ] . l ( ) ( )
lcet $ide und a nraximLtm dcpth ol l15 lccl bclow thc watcr tablc in lr igur.c 29. rvhich is clrsc to
Lhc \ourec arci l .  Thc lotal l ) \T plunrc j \  c\t imatcd to bc ul lploximatcly 2.2{X) lccl widc:rnd ir
murimum dupth ol l . l i  Icet bckrrv thc $atcr t i lble iu l i igurc i0. which is l l . {XX) lcct
Ll()\ \n!fddient () l  lhe \ource !rct.

l) \T i \  roul incly detcetet l  in nroni lrr i ing \\el ls l i )cl tcd bolh insidc und rrutsidc 0t l lAAAI,.  l )N f
hr\ hccn dctcl lcd ir l  \ i r l ing dq)ths i I t  lhc sanJ and..trarel uqui lcr.  

' thc 
hi- lhcst l)NT

conecDl rt ions xte l i )undal lhe I ' l l ( i \ \ i l \ tci ' i ls(: . ,Lrrucarca). Ihc l l lM cxtracl i( [  wcl ls. StW-
l i t nds ( . \ \ - ] l i . c i l | t u r canYcon t i l n l i n i l t cdg r t l r r nd r l u1c r r t l i l r . a t i t ) I l i on r1hc I , | ] ( iw i l \ l e I , i l \ , Thecommen t [ JT l : ov€6b Iemen l l
h rgh r . . t  t , ' t . - r l  l ) \  f \ ' , ' n ( cn l ru t i " n  L l ( t i L t c , l  . l l  t n r \ c I l ( n l hc r l l ) l r r u r : .  l . l r r r r . l  r rV l  i n  l ' l tM -
{)(X)1. l ' l t \4 (XX): i \ localr( l  ul  lhc l , l t ( i \ \asrc l , i l \ .  I)NT is oecasional ly dcteclcd in privalc
rvclls locatcd south ol ltAAAl>. hul al\.lvs at coDccntralions bck)w the IlS. 

::Jf"ilr":TffJ;:,,J5E!:..,T':H,"1-,

l r l e ra t t t l  l uc l r  o l  ( ' l - l rT  t aho rc  t he
in\ idc irDJ ot l t \ idc () l  l iAAAl' .  ( ' I  l :T hus bccD dcleclcd i I  rury' ing dcpth, i  in thc sdDd i lnd gra\cl
aqui lcr. I 'hc hirrhcst ol thc ( 'Tl iT dctcct irrns |rc l i ) l rncl south ol thc I, l l ( ;  Waslc i ' i ts. l l lc\ i l tcd
conccntr-rt ions ol ( 'TI: ' l -  aN l i lund ncaf thc Mll lM cxlract ion welL. nea| thc I lAAAl, br)ruldary.
and in scr cl 'al  rrcl lr  l (rated (r l i - \ i tc tL)$irrd\ thu Wi\c(Jn\iD I{ i \cr.  ' fhc 

hi!hc\ l( 'Tl: ' l '

S p e t ' l ' r o .  I r r . .  i t n t l  l J  I  S .  I  I  ( '

S e p t e r n h e r  l 0  l  I



. . \ l t e r n i r l i r  e  I  c . r r i h i l i r r  S t u d r
(  i rount l r r  l r t , . ' r  I i c r r rcdru l  S t r l r teg l

I l l r t i g c r  A r n r  A n i r n u n i t i o n  l , l l r n t
\ { ' \ ' , ;  .  !  :  I

e o r l e c r l t r a t i o l t  d e t c e t e d  d u r i n g  S c y r t e n r b e r ' 1 0 1 0 . u r a s  7 5 . 9  r r g i l  i n  S W N - 9 1 0 . i ( ' .  S W N - 9 1 0 . 1 ( ' i , .
I oea te t l  sou th  o l ' I iAAAI '  a lon !  ( ' oL rn t r  l t oa t l  Z .  

' l - hc  
h i shes t  ( ' l - i : ' f  e ( )necn t ra t i on .  23  r r -U l .

Ioe r t t cd  on  I JAA, \ l )  was  dc tce ted  in  l ' l t \ -S501 , \ .  ( ' 1 ' l :T ' (be lou  rhc  l ,A I . )  i s  ra rc l v  J t : t cc tcc l  i r r

I )n \ i t l . e  r i e  l l s  l oe  a tec l  sou th  o l '  I J r \AA l ' .

I : l e r a t e d  l c r e l s  o l " l ' ( ' l :  ( a b o r e  t h c  l : S ) a r c  r o u t i l t c l r  t l e t c c t c d  i n  n t o n i t o r i n s  r i c l l s  l o c a t e d  b o t h
ins idc  a t td  o t t t s ide  o t ' l lAAA l ' .  

' f ( ' l :  
ha :  bcen  c l c tec tc t l  i t t  \ i l r \ l ne  dcp ths  in  thc  san tJ  und  g ra rc l

a t l L r i l ' c r .  
- l ' hc  

h ighes t  o l  t hc ' l - ( ' l :  dc tec t i ons  a rc  l i r L rnd  s t ru th  o l ' t hc  l ' } l J ( i  W 'as te  l ) i t s .  l : l c ra ted
e( ) l l cen t r l t t l ( ) l l \  ( ) l  - I ' ( ' l :  

a re  l ou i td  nc iu ' t hc  N , l l l t \ {  c : i t l ae t i o r . r  r l e l l s .  nca r  the  l JAAn l )  boundar t .
a l l d  l l l  sc re ra l  *e l l s  l t r ca te t l  o l ' l - s i t e  to *u rds  thc  Wi : ,eon : , i i i  l t i r e r .  

' l ' he  
h ig i t cs t ' f ( ' l :

eo l l ccn t l ' a t l on  t l c t cc ted  dL r r i ng  Sc l t t en rhc r  l 0 lO  r i . i :  l 3 . l  r t g / l  i l t  S l ,N -1190-+ ( ' .  S l 'N - f i 90 -1 ( ' i s
Ioea te t l  t l e t t r  t hc  l tAAA l '  ho r t t t d i t r r .  

- l ' he  
h ighc ' t ' f ( ' l :  conce l t t ra t i on .  t i . l { 2  t rg /1 .  k rea ted  o l ' l - s i t e

r ras  t l c t cc t t rd  i n  l ' l i \ - 990 i ( ' .  l - ( ' l :  ( l ' r e lo r , ,  t he  l )ALr  i s  ra re l . l  t l c t cc tc t l  rn  n r i ra tc  r i , c l l s  l oca tc t l
s t t L t t h  o l  I J A A A I ' .

l : l e ra ted  eo l l ee r t t ra t i o l l s  o l  c th r l  e the r  h l r re  on ly ,heen  d r : tec tcd  nca r  the  t lAAA l t  hounc la r ' , r , .  on l l
I ou  co t t cc l t t ra t i o t t s  o l ' c th r l  e  thc r  ha rc  i - reen  t l e tec tcc l  o l l - s i t c .  l - he  h ighcs , t  e thy l  e thc r
e o l l e e n t t ' l t t t o t t  d e t e e t c d  d u r i n g  O c t o b c r  l 0 l 0  r i a s  - 1 . 6 i t )  t l S / l  ( a h o \ e  t h e  l : S t  i n  t ) I l \ - l ( X ) l ( ' .
I oea ted  nca r  a l l  cx t raeL io r t  ue l l .

S l tee  I ' t ' o  ea leL r la tc t l  a  eo t t t : . l r n ina l l t  n r i - r \ s  cs t ima tc  l i r i  t he  ( " f l :T  and  tu ta l  l )NT  gn ; r rnd rva te r
eo t l t a l t t i t l a t i o t l  i l t  t hc  l ' l l (  i  l ' l r n r t c .  Ass r rn r in : :  i . r  l t r ) t ' os iL - \  r ' l ' 20  pc rccn t .  t he  l t o i ' c  \ l l r t cc  vo lun te
uas  de r t rec l  hu :c t l  t t t t  t hc  d in i c t t s tons  o l ' t hc  p l t i n r t .  The  p lL rn i c  r l imcus ions  \ \ ' c r r  tDpr l ; ; i i 11 i11 . ' , 1
h r  t t s i t l u  the  i soeo l tecn t ra t i on  c r t t ss .ee t ions  L rnd  n raps  con ta incd  i l r  t h i s  re l to r t .  Th is  ro lun l ( - ,was
r l l L r l t i p l i ed  h r  thc  a \e rage  eo t )e tn t r i l t i on  r r i t h in  thc  p lL rn rc  and  co r t r c r - t cd  l l ' on t  cub ic  I ' cc t  o l ' l i t l L r i r l
t t t  l t t t t t t t ds .  Thc  n t i t ss  o l ' t hc  ( "1 ' l : - f  w ' i t h in  thc  p lun re  i s  cs t i n ia tc t !  t o  bc .1 .576  pounds .  

' l ' he  
i nass

o l  thc  to ta l  l ) \ l ' r i ' i t h in  thc  p lL r rnc  i s  es t i n ra ied  to  bc  - l i i 7  1 , , , r i : , . 1 .  A  sunrn ta rv  c l ' t hc  i npu t

l l an tn rc tc rs  i s  p ro r idcd  in - l -ab lc  I  L

I t i  o r t l e r  to  c ra lua tc  p lu lnc  d lnan t i cs .  ana l , r t i ea l  da ta  I ' r on t  sc i ce i  o l ' l - s i i c ' u r , c l l s  wc rc  g ruphcd  o re r
t i t l t c .  ( ' o t t ce t l t ra l . i ( ) l t \  o re r  I i n t c  g raphs  a re  p re \c r ] t c t l  i n  Appcnd ix  A .  I i ou r  con tan r inan ts  o l '
c ( ) l l ec r l t  (e i t rh r tn  te t raeh lo l i dc .  ch lo ro l i r r rn .  J ' ( ' l :  and  to ta l  l )N ' l ' r ue re  used  l i r r  t r cnd  ana lvs i s .
( i c t ten t l l , r .  t hc  VOL 'eon t1 roun t l s  shoucd  s i rn i l a r  cha rac tc r i s t i cs  i n  the  l ' l J ( i l ) l L rn re .  As  i . hc  l t l L rn i c
cxtends r l l ' l -s i tc .  thc ! 'O( 'cor-n1rount ls  shor. 'u 'a dcercasine t rcud in thc shal iow wcl ls  and an
inc rcas ins  t rend  in  the  dcepc r  w ,e l l s . ' u ih i ch  i s  l i kc l t , duc  to  thc  l ac t  tha t  thcse  compounds  a rc
m o r c d c t ' t s c t h a u w a t c r ( l ) N A l ) l - )  a n d t c n d t o s i n k i n g r o L r n d w a t c r .  ( ) n c o l ' t h c w , e l l s a t t h e

lea t l i ng  edge  o l ' t he  p lun tc .  sc reencd  u i th in  the  l )  i n t c i ' r a l .  shou ,s  a  u r tdua l  i nc rcase  L rp  L rn t i l  2 (X )9
I ' o l l o r i cd  b r  a  s tecp  ine reasc  o re r  th , . :  l ) i , r \ l  t \ \ ( )  - \ ' ca rs :  h t ruevc r .  o the r  l ua t l i n l  edgc  w ,e l l s  showcd
t leerels i r tg t t 'c t ids in t 'cccr t t  )c i l rs  to belor i  the l 'AI- .  l iLr i - thcr  Jet l i ls  on i i 'cnd analyses arc
pror idcd be lorv l i r r  eaeh compolrnd e ra l r - ratcd.

l : o r  e t rbo t t  t e t l ' ueh lo r i t l c  a t  t he  o l ' l ' - r i t e  p iunc  ecn tc r .  r i e l l s  l ' l J , . l - -9 t l 03A .  l l .  ( ' .  i u rc l  I )  shovn  s ta t r l e
to  deercas i l t ! '  t r cnd \ .  hu t  an  ine rcas ins  t r r - ' n t i  i n  the  dccp  uc l l  s ince  l (X )8 .  A t  thc  o l ' l  s i t c  r . r ' t r s t

l l l t t t t i e  edqe .  ho th  SW\ -9101( 'and  I )  sho r , ,  dee re l s i r tg  t r cnds .  
' [ ' l r c  

dovu ' l t l . r l r d i cn t .  o l ' t ' - s i t e  l t l un rc
ee l l t c r  t t cs tec l  r i c l l s .  S \ \ ' \ - 9 l0 . l l l .  ( ' .  l )  and  l :  sho . , r cd  I  dcc rc l s in t r  t l ' cnd  in  thc  sha l l o ' r r  i n te r ra l

S p c e  l ' r r r .  l r t e  .  r r n t l  l J  I  S .  I  I  ( '

S e p t e n r h e r  l { ) I  I

Comment [JT45] :  lncorrect .  Are the VOC and
DNT concentrat ions h igh enough,  even in  the source

a r e a s ,  t o  i n d i c a t e  n o n - a q u e o u s  p h a s e  l i q u i d s ?
I h e r e ' s  b e e n  n o  m e n t i o n  o f  D N A P L s  o r i g i n a t i n g  i n
t h e  s o u r c e  a r e a s ,  a n d  t h a C s  n o t  h o w  t h e  G W  d a t a  i s
por t rayed on the cross sect ions.  l f  you have

dissolved-phase VOCs showing increases at  depth,
but  decreases at  shal low,  there 's  something

happening wi th the hydrogeology,  not  the
c o n t a m i n a n t s  ( e . 9 . ,  t h e  s t r o n g  d o w n w a r d  v e r t i c a l
gradients d iscussed e lsewhere,  d i lu t ion f rom

recharge at  the top of  the aqui fer ,  pre{erent ia l  f low

P']nlt'l '.1.
Comment [JT46] :  Wi thout  d igging too deep inro

t h e  d a t a ,  h e r e ' s  a  g e n e r a l  q u e s t i o n  -  i s  t h e r e  a n y
evidence to suggest  that  the conta minants ot

concern have reached bedrock {or  a more
permeable layer  at  the top of  bedrock) ,  and are now

m o v i n g  f a s t e r  ( h o r i z o n t a l l y )  t h a n  c o n t a r n i n a n t s  i n

t h e  u p p e r  u n c o n s o l i d a t e d  u n i t s ?



s rnce  lO0-1 .  a t t  i l l e rcas i t t g  t l ' c r t t l  i r t  t he  ( ' r r c l l  s inee  l00 f ( .  a  s tub lc  t r cpd  in  ho t f i  t hc  l )  and  l :  w ,c l l s
The  r l o * t t s ra t l i c r l t .  o l ' l - s i t e  p lu t t t c  ec l t t c r  r i e l l s .  SWN-910- l ( ' a r i i i  l )  sh t l i ' u  s tab ic  t l cpds .  1pd  the
l l l t t t l i c  l cad inu  cdge  r i c i l .  l ) l JN{ -9 (X) l l )  sho*s  a  u radu i t l  i ne reasc  up  L rn t i l  l (X )9  l i r l l ow ,e t l  h r  a
\ tecp  i l l c r ca \e  o \c r  the  p i t \ t  l \ \ o  - \e l r r : .  Th rce  o the r  nes tc t l  l cud inu  c t l ge  vu ,c l i s  ( l r l lN -910211 .  ( '
and  l ' l j \ 4 -9 (X) l l )  rho*cc l  t l ec re rs in t  ea rhon  te t rae i r l o r i dc  t l ' c l l ds  to  bc low thc  l )AL  r ) \e r  thc  pas t
\  ear.

l : o t ' eh lo r t t l o r t t t  a t  t hc  o l ' l - r r t e  p lL rn i c  een tc r .  ue  i l s  l ' } l iN - t ) t l 0 lA .  l l .  ( ' .  and  l )  shou ,s t i t b i c  to
dcercus i r tg  t r -e r tds .  l - r t t t  rn  i r t e  re rs ing  t r cnd  in  the  dcep  r i e l l  s inec  2 (X)8 .  A r  t l i c  o l ' l - s i t e  wes t  p lun ie
edge .  bo th  S \ \N-9101( ' r tnd  I )  sho r i  s tah le  to  c l ce rca : ing  t rends  n , i i h  eoncc r l t ra t i ( x rs  a round  the
l ' } : \ 1 . .  

- [ ' hc  
J t , r i l t g t ' a t l i cn t .  o l ' l - s i t c  p lun rc  ccn tc r  ncs tcd  u ,c l l s .  S \ \ 'N -910- l ( ' and  I )  sheu ,

ine re i . t s i l t g  t r c l t ds .  h t r t  t he  eo l t cc t i t t ' i t t i ons  rcn ' r l i n  hc lo r r , t hc  I )AL .  A -nu t i re l ' ue l l  ncs t  i n  t l ' r i s
Ioe t t i t t t t  (S \ \ \ -9 l0 l l J .  ( ' .  I ) .  an t l  l : ) sho r rc t l  i t  c lee reas ins  t rend  in  the  l J  r . r c l l .  i u t  i i i e r -eus in : t  i . l . cn r l
t l t  t hc  ( ' * c l l .  r t  dee reas i t t u  t r c t t t l  i r t  t hc  l )  r i c l l  c lep th  s inee  l (X ) ( r  and  i l  s tab lc  t r cpd  in  th r r  dcep  l t
r i c l l .  J ' he  p l t t n t c  l ead ing  cdge  r i c l l .  l ' l J \ ' 1 -90011)  sho* ,s  u  g ra t l L ra l  i nc rcasc  up  L rn l i l  l (X )9
Iol lo*cd h\  a stecp i t tereasc over the l )a\ t  t \ \ ' ( )  ) 'cr l Is .  l -hrcc othcr  ncstcd leat l inu cclgc lvel ls
( l ' ] l J \ - 9 l 0 l l i .  ( ' a n d  l ' l J \ t - 9 ( X ) l [ )  s h o w e d  d e c r c a s i n g  e h l o r o f  o r r n  t r e n c l s  s i n c c  2 ( X ) 6  t t r  [ - r c l o u , t h c
l ' A 1 . .

I ' o r ' - f ( ' l :  a t  t hc  o l ' l - s i t e  l t l u lnc  een te r .  ncs ted ' , l c l l s  I ' l JN-990 ,1 r \ .  l J .  ( ' and  l )  shou  : t l b l c  to
deerc l t s i r l g  t t ' c t tds  i n  thc  uppe l ' . / ( )nes .  bL r t  an  r rns tab lc  to  i nc reas iug  t ren t l  i n  thc  d r , cpu r  r i , e l l s .  l - he
dor i l l g rad icn t .  o l ' l - s i t e  p lu tne  eun te r  ncs tcd  r i e l l s .  SWN-9 l0 l l l .  ( ' .  I )  and  l :  show,e t j  a  dcc rcas i l g
t t ' cnd  in  thc  sha l l o r i  i n t cna l  s inee  l0 (X) .  l n  i nc l cas ing  t r cnd  in  the  C  rve  l l  s incc  l (X )9 .  l r
deercus i t t g  t rend  i t t  t hc  l )  r i c l l  dcp th  s inec  l (X )7 .  and  a  s tah lc  r r cn t l  i n  rhc  t l ccp  l :  u ' c l l .  I ' hc

l l l t t n l c  l cad inc  ec l r : c  w 'c l i .  l ' l t \ { -9 (X) l l )  shou .s  a  g radua t  i ne reasc  L rp  u l t t i l  l (X )9  l i r l l on ,c t i  bv  a
r te  u ' l t  i t t t ' t ' e  l r \ e  (  ) \  c l '  t hc  pa \ t  t \ \  r  l  \  c i . t r \ .

J ' re t t t l  a t ta l ts is  l i ) r  to ta l  l )NT concent ra t ions was d i l ' f  i cLr l t  as  conccnt ra t lons shor l ,cd rar iab i l i tv
t ro l t t  o t . tc  sat r tp l inu e \ent  to  the next  u i th  n( )  c ( )ns l \ tcnt  t rcnd.  I t  shoLr ld  hc uotcd that  thc  l )N ' l '
r \onrcr c() l tecntr i i t lons \\  crc e xtrcntelv lor. i  i l 'detce tccl l r t  al l .

[)elerrent l]unting Ground Plunre

The  l ) l J ( i ! ro tu tdw 'a t r : r ; r l u tnc  shovnr t  i r t  I ' i gL r rc  l l l  r c1 - r l cscn t \  t he  a rca  *hc re  g ro r rnc i r va tc r
eo l l ee t l t r i l t l ( ) l t s  exeecd  a  ( ' hap tc r  N l {  l -+0 .  \ \ ' i s .  , \ dn r .  ( ' o t l c .  l )A l . l i r r  c i t hc r  to ta l  l )NJ 'o r  l . l . l -' f C ' . \ .  ( ) n l - r  l ' i r c  l ) N ' l ' i s o n i e r s  ( l . l - l ) N ' f .  l . l - t ) N - f .  1 . 6 - t ) N l ' . 3 . - + - l ) N ' f .  a r r d  i . - 5 - l ) N ' l ) h a r c
b c c l l  d c t c e t e d  i t t  t h e  l ) l J ( i l ) l L u n c .  t n o s t l , r  i n  t h c  l ) l J ( i s o L r r e e  a r e a .  

' l ' h c  
l t l u n i c  h o u n d i t n ' i s  a r r

i n te rp re ta t i on  o l ' t hc  ALrgLrs t .  Scp1c111hcr ' .  an t l  Oe tobc r -1010  e round 'uva tc r  da ta  eo l l ec tc t l  l i - on t  bo th
r l l o l l i t o r i l l g  r i e l l s  a t td  l t r i r a t c  *c l l s .  

' I - ah l cs , \ .9 .  
and  l0  sun tn ta l - i zc  thc  g roL rnd lya tc r : rpa i , r , t i ca l

r cs t t l t s  l i r t t t  t he  AL tg r , t s t .  Sep tcn the r .  an t l  Oc tobc r '1010  n ron i to r ing  u . ' c l l  s ln i l t l i ng  e r , cn l s .

' l ' he  
ho r i zo r t t a l  d i s t r i h t t t i r t r t  o l ' t o ta l  l ) \ ' l ' i s  i l l L r : t r u t c r l  i n  l i i gu res  l l .  j l .  i r nd . l - 1 .  I s r r concen t ra t i on

boi t l tdar ics  i r t  I  iS t r rcs  . l  I  and l l  *c rc  yr lcp i r rcd us i r . rs  srounduater  data co l lcc tcd dLrr ins
Septcr l tbcr  a l t t i  Oetober  1010.  l ; igurc  3 l  t l i sp lavs thc  hor izonta l  cx tent  o l ' to ta l  l )NT that  is
I oea tcd  l ho rc  a t t  c l e  ra t i on  o l ' 751  l l ' e t .  l i i g rn ' c  l l  d i sp lu r s  t hc  ho r i zon ta l  e  x ten t  o l ' t o tu l  l )N ' I ' t ha t

S;rc .  l ' ro .  I r re  .  t r r r t l  l i  l  S .  I  I  (

S e p r c n i h c r  l ( t l  I



. , \ l t e r n l r l r r  r '  I  e l r s r b i l i r r  S t u d r
fr, ,ut, . . l  tr , ,r .r  ]<,- l ]  1. dl l t  Sr r lre!\

I l l r t i g c r  . \ r r r i r ' \ n r r r r r , r n i t  i o n  I ) l l r r t

i s  l oca tcd  l " re lo \ r  an  c l c ra t i o t t  o l ' 751  lee t .  . , \ , n  c l c t t t i i . x t  o l ' 7 -51  l cc t  l ras  ehosen  t c  hc l l t  r i sL ra l i ze
thc  d i l l e l ' e l t cc  hc t *cc l l  t he  sha l l t ) \ \  i t l t J  deepc t ' , / onc \  o l ' i o ta l  l )NT  egp t l l t i l i l t i o l ' t  i l r  t he  sapd  ap t l
g r l r c l  uc lu i l ' c r .  

' I ' o ta l  
l ) \T  eonecn t r i t t i ( )n \  t u ' c  sho*n  to  l - re  l ou ,c r -be lovu 'an  c l cva t ion  o l ' 751 .

lsoglr l '11_'g111r 'at ion hoLrndur ics in l i igLrr .e 3.1 nerc prcpurecl  Lrs ing grouncl lvatcr  data cpl lccted t lur i l r :
\ l a rch  l (X )7 .  l r i l t t r c  l l  d i sp la , r s  thc  ho r i , , on ta l  ex ten t  o l ' t o ta l  i )N l -  i n  l l i  n ron i to r in l  wc l l s  l nd
l ) n \ a t e  r r c l l s .

l : t g t t t ' c  ( r  sh t t$s  thc  o r ien ta t to t l  o l ' t hc  eo r t l . an t inan t  l t l Lunc  i soconcer i t ra t i o i t  c ross  s i c t i r l ps  l i r p  t l t a i
l ) \ l - .  r i h i ch  a rc  i l l L rs t ra te r l  i n  I r i : : u rcs  l J  und . l . 5 .  

' l ' o ta l  
l )N l - r . i us  choscn  l i r r  r i sL ra i

r cp re \e l t t a t i on  heeausc  r t  l ' r cs t  r fp re \e l t t \  t hc  honzon ta l  and  ru r t i ca l  cx teu ts  t r l ' t he  l )N ' i ' p lL rn tc .

l : i u t i l ' c  . l - i  t l : - l : ' t  i l l u s t r u l e :  t h e  c s t i t t t a t c t l  r c r t i e a l  c x t c n t  o l ' t o t a l  l ) N ' j ' .  a k r n c  t h c  e u n i c r l i n c  o l ' t h e
l ) l t ( i p l L r r t r c .  l l ' o r t t  t h e  l ) l J ( i { n o r t h * c s t )  t o w u r d s  t h c  W i s c o n s i t r  i l i r c r  o r ' \ \ ' c i s l n d ' . , l J a , \ ,
( so t t t l . t eas t t .  ' f hc  

to ta l  l )NT  eoneen t ra t i r rns  l r r c  h ighcs t  soL r t i - t  o l ' i hc  l ) l J ( i  and  in  w ,e l l s : c t -ecned
al)Proxtnl i - t tc l r  0 to J0 l 'cet  bclo* thc r ' ,atcr  table.  Thc tota l  l )N- i -  l t lLrnte e; i tends northw,cs[  to
so t t thc l t s t  l t ' o t t t  t he  I ) l J ( i * i t h  a l t ; . t \ en tee  th iekncss  o l ' ' J0  I ' ce t .  To ta l  I )NTconcen t r i l t i o l t s  henca th
the  l ) l J ( i ( s t t t t rec  i l r ca )a re  l o r . ' , e r  than  r i ha t  i s  l i r L rnd  t l o * ,nu r i rd ien t .  I i i g rn ' c  3 .4  sL rppor t s  the
in te rPr -e t r t t i o r t  t h i t t  t hc  l )N1 'p lun re  i s  re r t i ea l l v  d i s t r i hL r ted  ac ros : ,  t he  sand  apc l  g ra r , c l  l qu r l ' c r  as  i t
I l l ( ) \ e \  soL r thua t ' d .

l : i r t t r c  l 5  t l : - l : ' t  i l l L r s t r u t c s  t h e  r i i t l t l t  l n d  d e p t h  o l ' t h e  t o t a l  I ) N 1 ' l l l u n t e  b , l r * e e n  l ( X )  r o  l . l ( X )
l ce t  so t t th  o l ' t hc  l ) l i ( i  

' l ' hc  
to t i r l  l )N ' f  p lL rn rc  i s  es i i n . i a tec l  t o  bc  app t ' ox in ra tc l v  l . l ( l 0  l cc t  l i ' i dc

and  l  n iax i r r . rL rn r  dcp th  o1 . .5 -5  l ce t  bc lo r i  t hc  w ' i r t c r  t ah l c  i n  l r i cL r rc .3 -5  11 , -1 , ' ) .  r vh i c l i  i :  e losc  t r r  t hc
\()Ufcc li l 'e;.t.

l ) \ - f  i s  roL t t i t t c l , r  t l c tec tcd  in  t t t on i to r ing  r re l l s  k rca ted  nca r  the  l ) l J ( i  l )N ' f  hus  becn  t l c t cc tcd  a t
\a r \ l l l g  dep ths  in  thc  sa l td  and  g rave l  : - rqu i l ' c r .  

' f hc  
h ig l i es t  t )N l ' eonccn ln i r i o l l s  a rc  l i r L rnd  nca r

the  l ) l i ( i ( sou rec  a rca ) .  
' l ' he  

h ighes t  to tu l  l )N" l ' eonccn t ra t i on  c l c t cc tc t i  c lL r r i ng  Sr :p ten rbc r  2 t )10
r i a s , r . 9 l J 2 r r ! l  i n l : 1 . 1 \ 4 - f { 9 0 1 .  l : l - l v I - 8 9 0 1  i s l t x ; a t e d  j u s t c a s t o l ' t h c l ) l i ( ; .  l ) N T h a s n r i g r u r c t l
i l r r i ng rad ic l t t  l l 1 )n t  t hc  l ) l l ( i .  cas t  and  sou iheas t .  i t nd  has  bccn  de tec ted  in  se  vc ra l  rn , rn i i o r i ng
r i c l l s  k re l t cd  on  thc  I jAAAI 'boundar l , .  S inee  l00 l .  I ) l \ - l ' r s  rou t inc l - r  de t r r c ted  in  thc  l r l .M-9 -501
r i c l l  t t c s t .  e o t r s i s t i n : r  o l ' I : l . l \ ' l - 9 5 0 1 .  I : l . N - 0 8 0 1 1 i .  l : l . N - { ) l i 0 l ( ' .  a n t l  I : t - N - 0 t { 0 l l :

l ) e tee t io t l s  o t ' l ) \T  ha rc  l t e , - ' t t  spo rad ie  i r t  l t r i r a t c  r r c l l .  l oca tcd  soLr thcas t  r r l ' l lAAA l ' ( \ \ ' c i gand 's
I l a , r  a re i t l .  l t csL r l t s  l ' r om thc  Augus t  2010  sanrp l i n r  o l ' 21  p r i ra te  vu ,c l l s  l t r ca tec l  i n  thc  \ \ ' c i g i rnc l ' s
l i a r  l re i t  l i r und  tha t  I ) \T  w 'as  no t  t l c t ce  ted .

l : l c ra ted  l c rc l s  o l ' l . l . l - l ' ( ' r \ .  l ' r c t vnecn  thc  I ' , \ 1 .  and  l :S .  a rc  r ( )L l t i ne l v  de tce tcd  in  onc  n - ron i to r - i r t r :
u c l l  ( l : 1 . \ - l i l 0 l l J ) l o e a t c d c u s L o l ' t h e  l ) l l ( i .  l - h r r e o n c c r i t r a t i o n o l ' l . l . l - T ( ' n  i n l : l - N - f i 2 0 l l J
r i l s  l . l l r m i l  i r t S c p t e r t r h c l ' 1 0 1 0 .  l . l . l - ' l ' ( ' A i s d e t e e t c d i n s c r c r a l  o t h c l r l o n i t o r i n g r v c l l s b u t
b e l o n  t l t e  l ' r \ 1 . .  S i n e e  , \ u g u s t  l ( X ) 9 .  l . l . l - 1 ' ( ' A  h a s  b c c n  r o l r t i n c l \  d c t c c t c d  ( h e l o r i  r h c  l r A I - )  i n
l u  p r i r a t c  r r e l l  l o c a t c t l  e a s t  o l ' l t A A A l ' .

l r l  l ( X ) t l .  i t d d i t r o t t a l  i n r c s t i e a t i o n  n o r k  r r u s  e o n d r r e t c d  s o u t h e a s t  o l ' t h c  l ) l J ( i t o  r l c l i n c u t c  t h c
l l l r r i t t g r u d i e n t c x t e l t t o l ' t h c l ) l J ( i l ' l L r n i e .  ( i r o u n c l \ \ ' i l t c r s a n t p l c s u c r c c o l l c e t c d l l ' o n t  i l

\ l , e e  l ' r , , .  I r t e  .  l r n t l  l J  I  5 .  I  L (
Se p te  I r rh r ' r '  lO  l  I



t c l l l p t ) r l l t ' \  \ ( ) l l  bo r i l i ss .  
' l ' he  

i r t r cs t i s i . r t i on  t l e  l ' i r t ed  the  ex tcn t  o l ' t hc  l )N1 'and  V(X 'p lL rn tc .  
' l ' hc

d i t t a  i l l d ieu tcc l  l ha t  l ) \ l ' hu t l  t n iu ra ted  ou ts i t l e  thc  l J , \AA l ' hound ; . r r r .  
' i - hc  

r csu l t s  l i o r r r  t h i s
t l t re r t i u l t t i t ) t l  \ \ ' e re  t t se t l  t o  c le te r t l i ne  thc  bes t  p lace rnen t  o l ' ; l c rn t i . rncn t  l non l t ( ) r ' i ng  r vc l l s  i n  the
arca .  l r t t r t l - i e r  i n l i r l ' t t t i t t i o t . t  o t . t  t h i s  i r t r cs t i r ; . r t i r r t i  i r  p resen teJ  in  the  ,N t t t ' t J te t t . t t  B r t t t t u l t u ' ' ;
( t n r t r t t d n t t t t ' t ' I n v e s t i , q t t t i t t n  R e l t o i ' t  ( S p e e  l ) r o .  l n e  . .  I ) c e c n t l - r c r  l ( X ) 9 ) .

l ) t t l ' t t t : l  1010 .  I  I  n ton i to r i r t r :  r i e l l s  nc i ' e  i ns ta l l c t i  dc * i t u 'a t l i cn t  o l ' t hc  l : l .M-9501  we l l  ncs t .- I ' hcsc  
*e l l s  r r c rc  i n t cndcd  to  r t ' r on i to r  an r  o l ' l - s i t c  n t i g ra t i on  r r l  l ) \ l ' ; u rd  V (X 's .  l )N ' l -  l vas  n t ; r

d c t c e t c t l  i n  t h c s c  l l  t t t o t t i t o r i n r  u . c l l s .  
' f h e  

l o r i  l . i . l - ' l ' ( ' l \  c o n u c n t r i r t i o n s  l i r u n d  i n  l : l . N - l ( X ) . l l i
a r t d  I : i  \ - l ( X ) . 1 ( ' i t r e  r i e l l  l ' r e k r t r  l h e  I ' A [ . .  l J c e a u s c  i . l . l - 1 ' ( ] A  h a s  a l s o  b c c n  e o r . r s i s r e n t l \
d e t c e t c d  i r t  L r p g r a d i c n t  r i c l l s  r i c a r  t h c  l ) l J ( ; .  t h e  l ) l t ( i  i s  a  l i k c l r , \ ( ) L i r c e  o i ' i h c s e  o l . l - s i t e  l . l . l -
' l ' ( 'A  

t i c tee t i t t t t s .  
- l ' ah l c , \  

sun lna r i zcs  thc  s roundr ra tc r  ana lv t i ca l  r csL r l t s  l l ' on t  i he  AugLrs t  2010
*e l l  san ip l i t t g  e rcn t .  l : u r thc r  i n l i r r r t t i t t i on  on  thc  n ron i t c r i ns  r i , c l l  i ns ta l l a t i on  i s  l t r csen tcd  in  thc
, \ ' o r t l t e t t s t  B t t t t t t L l t t r . t  , l l on i to t ' i t t q  W 'e l l  I t t . r i t r l l t t t i t t n  Repo t ' t  (Spc r ' l ) r t l .  l ne . .  Sep tcn tb t : r ' 1010) .

Spec l ' ro  ea leL r lu ted  u  eo l t t i r l . n l l . l a l t I  n r i r s \  es t i nL r t c  l i r r  t hc  to ta l  l )N ' l ' eon tan t iu : r t i on  in  i hc  I ) l t ( i
l ' l l t t r tc .  . \ :sLtnt i t tg a porosi t r  o l '20 pcreci t t .  thc p()re spiree r t ; lu l r . tc  r . r ,as dcr ived bascd on ihe
d i t t t e l t s to l t s  o l ' t hc  p lL t t l c .  

- l -h i s  
ro lL t tnc  \ \ r . r s  n rL r l t i p l i ed  h1  thc  a \c ragc  eoncL)n t ra t i on  u , i t h in  the

l l l t t t - t l c  a l l d  co l ) \e r t cd  l ron t  eub ie  I ' cc t  o1 ' l i qu id  11 r  l l oL r r rds .  The  to ta l  n t i l \ :  r ) l  t hc  t t i t l l  l ) \ ' f  r , , , i l h in
thc  l l l i t r t t e  i s  5 .  I  poL t t tds .  A  \L l r l l n ra r \ ' ( )1 ' t hc  i npL r t  pa ran tc te rs  i : ,  p r r r r i dc t l  i n ' l ' ab ie  l l .

l r l  o rdc t - to  c r iq l r . , ' , , .  e ( ) l t t a ln lnan t  t r cnd  r l a ta  l i r r  t he  l ) l l ( i  I ' l r rn rc .  S l t cc l ' r o  sc l cc te t l  uc l l s  n , i t h i r r
thc  l t l L r l t i e  u t t r i  l r aphed  thc  c t l neen t ra t i ons  o re r  i i n t c .  ( i raphs  sho 'u , . , i ng  l ) l j ( i  i , l un re  con lan ' r i nan t
eol lect l t rat i t l l . ts  orcr  t inte arc prescntcd in Appcnt l ix  A.  Thc pr inr i tn coni i i r l i r r i ,ut i  ( ) l  eonccrn in
thc  l ) l l ( i  l ) l L r t t t e  i s  I )NT :  thc le l i r r c .  co r t cc t . t t ru t i r x rs  o l ' t o tu l  l )NT  *e re  c ra lua tec l .  l n  thc  soL l r cc
I t reu .  du t l t  l t ' on i  *e l l s  l ) l lM- l i l 0 l  anc l  i ( l 0 l  vnc rc  gn t1 - r i - red .  \ \ ' c l l  l ) l lM- .31 t ) l  s l - ro r , , s  u  genera l l r ,

s tah lc  t re t td  \ \ i t i r  so lne  pc r iods  o l ' e l c i . a t c t l  eonecn t ra i i ons .  Wc l l  l ) l iM- l t l ( ) l  sho ' , r ' ,  a  sy r i kc  i n
l (X ) l  l i r l l t t " i ' cd  h1 'a  s tab le  to  dcc rcus ing  t renc l .  A t  thc  ec l r t c r  t ' i ' t hc  I ) l i ( i  l ' l L rn rc .  t l a ta  l ' r ' o rn  vvc l l s
l :1. \ { - t i907 ant l  f i908 rvcrc g laphcd.  l : l  \1- f i907 shon'cci  u u.eneral l r  s tablc t rcnd l i r lkrr , ied h1,
i t i e re ts ing  t re r td  s i t t ee  l (X )8 .  I : 1 . \ { - f i 908  shor rec l  ra r iah i l i t l  r i t r  t o  l (X )7  t i r i l o r . i ' cd  h1  a : t cad i l 1 ,
d e e r e a s i n s  t r c t t c i .  l ) u t a  l r o n t  l i r L r r  r i e l l s  ( l : l . M - 9 5 0 1 .  I : l . N - 0 8 0 1 1 t .  l : l . N - 0 , \ 0 ! ( ' .  a n t l  I : l . N -
O f { O l l : ) r i e r c u s c d t o c r i t i u a t c t h c t l o n t t s r a c l i c n t p o r t i o n o l ' t h c p l u r n c .  l : l . M  9 5 0 1  a n d l : l - N -
0 l t0 l l :  c l c l t t o t t s t ra ted  s tu l - r l c  t t ' cnds  s inec  l (X ) ( . ) .  W 'c l l s  l : l .N -0 f i0 l l i  und  ( '  s i rog .  a  s t cad \ , t l ce rcasc
i n  t r ) t a l  l ) N T  e o n e c n t r a t i o n s  s i n c e  l ( X ) 9 .

('entrul Plume

l -hc  ( ' e r t t t ' a l  g t ' oLn t t l r . i a t c r ' l t l u tnc  shon t t  i n  l r i sL r rc  l l l  r cp rescn t \  t hc  a rua  l l hc rc  q roL rn r l r r .a te r

e r )nee l t t ra t l on \  cxeccd  a  ( ' ha l t t c r ' \ l {  l l 0 .  \ \ ' i s .  r \ dn r .  ( ' odc .  l 'AL  l i r r  t o ta l  I )N l '  On l , v  1 . .1 - l )N ' l -
a r td  l . ( r - l ) \ ' [ ' ha re  hce t t  de tee ted  i l t  e  r thc l  n to t t i t o r i ng  vne i l s  o r  p r i ra tc  r i c l l s  rn  the  ( ' cn t ra l

l ' l t t t t t c .  
' l ' he  

p lL r r t t e  boun t ia r - r  i s  un  in t c r l t r c ta t i on  o i ' t hc  Scp tcn r l - r c r ' : . rnd  Oc tobc r  l 0 l0
g r ( )L t l t d \ \a te r  t l a ta  eo l l ce ted  l i on t  bo th  t t t on i t . . r r i n r  w 'e l l s  a r r r l  p r i ra t c  w 'c l l s .  l )N ' [ ' has  been
dc tce te t l  r t l  sh i t l l o r i  t l ep th :  i n  the  sanr [  u r td  g ra re l  u r lL r i l ' e r ' .  

' l ' hc  
I ' r i g i r cs t  t o t r l  l )N - f  conccn t r i r { i on

c l e t c e t c d d L r r i r t s O e t o h c r l 0 l 0 r r a s 0 0 6 l r r g i l  i n l { l \ l - l ( X ) l l i  l t l N - l ( X ) - + l J i s l o c l r t c d b r r t w , c e n r h e

Sl tee  l ' ro .  l r t t  i r r t t l  l l  I  S .  I  I  (

S c p r e  r n h c r  l o  I  I



. \ l t c n r l r t i r e  I  e l r s r h i l i t r  S r L r d r
(  i r r  run t lu l r r t  r  l t t  q rc t ]1 r I  S t r i r t cS)

l l i r d g c r  A n u r , \ r n u r u n i t i o r r  l ) l ; r n t

t - lS I )n  ( r  u ' c l l  and  thc  Watc r ' s  l : dge  Subd iv i s io r t .  
- [ ' ab les  g  u i r t i  l 0  sL rn rn ta r i zc  the  g rgu ldp ,a tc r .

a l l i l l - \ t i ea l  resL l l t \  l l ' on t  thc  Scp tc t t t hc l  an t l  Oc tobc r  l 0 i0 l l t on i to r in ! l ' n rc l l  san t l t l i ne  e rcn ts .- l ' he  
ho r i zon t i t l  d i s t r i b t t t i t t t t  o l ' t o ta l  l ) \T  i s  i l l us t ra tcd  i r t  l r i gL r rc  -16 .  

- fh i s  
i soconec ; ' r i 11 t ro l  l ' p i l p

\ \a \  p l ' epa l -ed  us t t l r  l r oL tndua lc r  da t r  eo l l ee tc t l  du r ing  Scp ten the r  an t l  Oc tobc r  1010 .  
-1 ' [ e

l \ ( )e ( ) l l ec l l t ra t l ( ) l t  t t t ap  eo t t l t l  t t t r t  be  h rokc r t  i r t t o  tuo  \ c r i i cx l  r ( )ne \  becaLrsc  l i . ' , i , c r  wc l i s  ha r , c  bccp
r n s t l t l l c d  i r l  t h c  ( ' e n t r a l  l ' l u n t c .  

' l ' h e  
c l c r a t e d  c o n e c n t r a t i o n s  o l ' l ) N l ' ( a h o r c  0 . 0 - 5  r r g / l t a r e

Ioea tcd  approx i l t i a te l l  7 .500  lL ' c t  do i i ng r l t l i en t  o l ' t he  po ten t ia l  \ oL l r cc  a i ' ea .  l Jcc i . l L rsc  t i l e  to t l l
l ) \ - I -  i l l  t he  t l o l ' t hc l ' l t  sce t i t t t t  o l ' t he  p lL t tnc  ( soL r l c i ' l r ea )  i s  dcp lc t c r i .  i t  l pp r :a rs  thc rc  w 'as  no t  a
e i l 111  I  11 | . , ,  rU  \  \ r  l L l l  ee  t  r l '  eo I t  t l t t t t  i l l l . t t  i t  r l t .

l t i gL t r c  f i  sho r i s  t l t c  o t ' i c t t t a t i r r t t  o l ' t hc  e ( )n t i un ina i r t  1 - , l L r r r re  i s ruonee l t l . l ' a l l ( l n  e i ' 9ss  sce t igp  ( l i r g t r r c
. lT t l i t r  t o t i t l  l ) \T .  

' l ' o ta l  
l )N1 ' *as  e l tosc l t  I ' o t ' r i sL ta l  I ' ep rese l t ta t i on  beca i r se  i t  l - r cs r  r cp rcscn ts  the

h o r i z o n t a l  a n t l  r  e r t i e  i r l  e  x t e l t t \  o l ' t h c  l ) \ T  n l u n t c .

l r i uL t re  .17  t (  i - (  i ' t  i l l L rs t ra te  \  t hc  cs t i n i i t t ec l  l e r t i ca l  cx . te  n t  o i ' t o ta l  l )N l ' .  a long  the  e  t ' n t c r l rne  o l ' t hc
( ' c t l t r t t l  l ' l t u t te .  us  i t  t n i s ra l cs  touar t l s  thc  \ \ ' i sc t i ns rn  l { i re r  l { cse r r t i i r .  Thc  to ta l  i )N ' f
eo l l een t ra t l o l l \  a rc  h rghcs t  I t e i . t r  t l - ] e  I J I \AA l ' l t ounderv  an t l  r r t  nc l l s  r c rcc l t rd  app iox ip ta te l t , 0  t6
-10  lee t  he  Io *  the  \ \a te r  tah lc .  

. l ' hc  
to ta i  l )N ' l ' p lL rn rc  cx tcnds  l l ' on t  thc  no r th  to  l hc  spLr th  l r . , i r h  u r r

I t \ c r i - t se  th i ck r l cs :  o l ' 90  l ' ec t .  l : i t L t r c  37  rnd icu tcs  tha t  the  h ighcs l  co l t ce l t t i a i i ons  o l ' l )N l ' a rc
Ioea tcc l  i n  t i r c  up l )e l ' l t o r t i ons  o l ' t hc  sa t rd  and  g r : . t r c l  a t l L r i l c r  a l t t i  t [mug l ld i c r - r t  g l ' t he  l )o te l l i i a l
\ ( )U|ec i t fc i . t .

l r l  1 0 0 - 1 .  I ) \ ' I ' r r . u :  l ' i r s t  d c t c c t c d  w i t h i n  p r i r a t c  u c l l s  k r c a t e t i  i n : h c  W a t e r ' s  l : d g e  S L r b d i r i s i o n .
i t l o r l s  thc  I to t ' t h  sho rc  t t l ' ( i r L rbc r ' s  ( i ro i c  l l a r ' .  Thc  2 .6 - l )NT  c r )necn t ru t i on  rn  t l r , o  p r i ra te  w ,c l l s
e reec t led  the  ( ' hap tc r  N l {  l - 10 .  \ l ' i s .  A t l r i r .  ( ' ode .  l :S .  In  l (X }5 .  thc  A rn t , r  r cp l i recd  thcsc  1 ' r r i ru t c
*c l l s .  A l so  i r l  l (X )5 .  thc  A r r t t r  i ns ta l l c t l  e i sh t  rnon i tonn l l  uc l l s  i n  l hc  Wate r ' s  l : dgc  SLrhc l i r i s ion
t ( )  i l l ( ) l l l t ( ) r  t he  g ro i tne i \ \ a te r  quah t \ , .  Sanrp l i nu  rcsu l t s  i nd ie i t t e  tha t  2 . ( r - l )N - l ' i :  r ou t ine ly  l i l L rnd
a h o r e  t h e  C h a p t c r N R  l - l 0 . W i s . A t l n t . ( ' r i l c . t : s i n t w o o l ' t h c s c i n o n i t o r i n u n ' c l l s .
l r l  l (X ) ( r .  t hc  L ,S l )A  ins ta l i cd  a  r i ' c l l  ( [  S l ) , , \  ( r )a t  I JAAAI ' .  

' ] ' he  
r i , c l l  i s  l t ra t cd  approx in ra tc l v

-1 . .1 (X)  l ce t  L rpg rud ie r t t  o l ' t hu  \ \ ' l t c r ' s  l : dge  SLrb t l i r i s i on .  l . ( r - l )N ' l ' i s  rou t i t r c l v  l i r L rnd  ahore  thc
( ' h i t l l t e r ' \ l t  l +0 .  \ \ ' i s .  Adnr .  ( ' t i l c .  l :S  i n  thc  [ 'S l )A  6 ' , i c l l .  J ' hc  A r rn , r  has  sa r t rp l cd  cx i s t i ng
l l l o l . l l t o r i t i e  r vc l l s  u t  l tAAA l 'anc l  i ns ta l l c t i  add i t i ona l  n ron i to r ing  \ r ,e l l s  to  dc f  i nc  thc  l )N l '

-9 t ' o1111 i11  ,1c r  l t l L tn tc .  I { csL r l t s  l l ' r l r l  t hc .c  ad t l i t i ona l  r i c l l s  i nd iea t ! ' t he  \ ( )L t ree  o l ' I )N ' l '
srot t t ldvratcr  contant i t ' t i t t ion is  l t tcatct l  north o l ' t l - re I l t rckct  l ) r tduct ion Arca in I tAAi \ l r .  ] -hc
\ ( )u rc r  o l ' t hc  ( ' en t r l l  l ) l un te  i s  n t t t  e  l cu r l r  de  l ' i ne t l .

S l l ce  I ' t ' o  ea leL r la ted ; . r  eo t . tL ln t i t ' t l n t  r l r l \ \  us i i n ra te  l ' o r  t he  to ta l  l )N ' l ' cou ta l l i na t i gn  in  thc  ( ' r rn t l a l

l ' l l t t t t c .  . ' \ ss r t t t t t t t g  i t  po ros i t r  o l ' 2 { )  pe rcen t .  t hc  [ ) ( ) re  s l ) i . r cc  ro lu r r i e  r i as  de r i r , cd  bascd  ( ) l )  t hc
t l i l t i c t ' t s ions  o l ' t hc  p lL tn te  .  

- l ' l t i s  
ro lun lc  \ \ l \  n rL r l t i p l i cd  hv  the  r r \ c rage  conccn i l a l . i on  r i ' i t h in  the

l l l L t l t i c  l - t t t c l  co t t r c t - te t l  l l ' o tn  cuh ie  l ' ce t  o l ' l i qL r id  to  po i i nds .  
' l ' he  

to ta l  l t i ass  o l  t hc  to ta l  I )NT  r . v i t h in
thc  p l t t t l l e  i s  cs t i t t t a t c r l  t o  he  l css  than  tuo  y ro r rnc l s .  . \  s i t rnn tu rv  o ! ' t hc  i n l t u t  l t l r ' ; . r n te tu l ' \  i \
p ro r  i r l c r l  i n  l ' ah l c  l l .

I t l  t t r t l c r  t o  c r l t l L ta te  co t ' t i l t t ' t t i l t i t n t  t r cn t l  d i t t l  t t l r ' t hc  ( ' en t r t r l  l ) l L rn rc .  S l r cc l t r r ,  sc l cc tcd  u .c l i s  r . i , i t L r i n
thc  l l l L t t t l e  l t t d  r ra l thcd  t l - r c  e t l l l ecn t ru t i ( ) l j \  ( ) \ c r  t i n re .  ( ' oneun t ra t i , ) l l  ( ) \ e l ' t i r r i e  g l i i t hs  i i r c
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1) t1 ) \ i dcd  i l t  A l tpe l td i x  A .  
' l ' he  

l t r i t na r r  eon t : rn l l nan t  o l ' e r )nee ln  i n  thc  ( ' c r : t ra l  l ) l un tc  i s  l )N l - :
t hc re l t r re .  c ( ) l l ee l l t l ' i t t i o l t s  0 l ' tO ta l  l )N ' l ' r i c re  c \a lL r i l t cd .  Thc re  $ ,as  l t ( ) t  cno r rgh  da ta  Io  es tub l i s ] r
i t l l \  t rc l )d\  l l 'o t t t  thc Lrpgrat l ier t t  f , ( ) r t ion t r l ' the plunrc:  hon'cr ,Jr .  thc dovr. ,ugradicut  l tor t iorr
eon t l t t t l c t l  sc re ra l  r i c l l s  r r i t h  sL r l ' l ' i e ien t  da ta  to  su l )p { ) r ' t  t rend  ana lvscs .  A l l  t hc  l i , c l j s  sc l cc ted
( t . S l ) A  6 .  S l : N - 0 . 5 0 1 l \ .  l J .  l ) .  S l : ) i - 0 5 0 1 1 j .  a n c l  S t  N - 0 5 0 . 1 n .  I i .  I ) ) s h o w e d  s r a b l u  i o  t l c e r c r s i n g
t l ' c t l ds  a t  t hc  t l o r i r t l r ud ien t .  l cad in t  cdgc  o l ' t hc  p lL rn rc .  l -h i s  i nd i c l r t cs  th i l i  t hc  ( ' c r : l r : r l  l r l L rn rc  i s
rcecd inc  o r  deercas in t  i n  eoneer ) t r ' ; . r t i u r r .

6,.1 ( iroundwaterl lodel ing

A !r()und\tatcf nn)dcl trus dcrcL4ted ttr  hclp undcr.stand how t irc rroundwatcr l l^vs bcncath
l!AAAI'und help prcdict lhc nx)\cmcnt o! l l rrundqir lcr contaninati0n. A srounri\ \ i t lca mr)dcl is
n() l  an c\ucl dcsu ipt i(nl (r l-  lhc \Ub\url i lce bUt Usc\ ntathcnti l l ical cquations l ,r  csl ir :rutc t l te
suhsurlaee condit ions. A groundwalcr i l t )del is iust a :(xr l  to hclp undcrstand f ie conrpl icarcd
rntcrarti(m bclwcon soil. bcdrock. groundwalcr. and contanrinana. 

:flIffi::;"Tlil il:::"# *:J,l:J:i:
( i l r n t n d r r a l e l n l L c l i n 3 c r r n d u c t c e l i n e t l n j t r n e t i r l n w i t h t h i s A I r S c r l r r s i s t c i l t r l . r u r t e r , t n l l t t d : j . i ; : . : i i | i l i 1 I | ; J i i f i f j . t | | J

l lAAAl' .  l 'hcsc pl! \  iour stLrdics included. but wcr.c not l imitccl t .) .  thc rrr.orrndwalcr l low irnd 
vervsenerar'

s(tutc tr i lnspor' l  nrrrdcls derclopcd br Wotxlwald-( ' lvde in 1995. T N &,,\sroeiatc\ dnd Sluru &
\\ 'ch\ lcr in 2001 l irr  thc I ' l i (  i .  and thc subscqucnt reI incm0nl ol thi l i  cl l i )r t  eomplcled hy Shu\.r
l : n r i r oun rcn t r i .  IDe . (Sh i l \ ) i n l {X ) ( r . ' l h cc r . r l r c l t c  i x l  cn t i r i l cd :  I l  ad j i r s r i ng  t hc  s i t c -w ide
!r'()LrnLl$ iltcr l-l()\\ mr el tlevcl4rcd h1 Shuw tLr a regional llow nrodcl: 2 i Llpdalins thc
gfound\\ i t tcr l l () \ \ '  and solLrte lran\polt rnodcls e(rnplctcd hy Shaw l irr  thc l , l )( i i  3) dc\cloping ir
rcl t ior)al l txn\ icnl l lor. l  nlnlcl :  and , l)  pcl i i rntr ing nrr cl  sintulat ions to approximirtc lhc
nrisl l t ion ol thc I) l l (  i  l l round$ irtct conlxntini lnt pltntr o\rr t imc. Model simulat ions werc not
prcpued l i)r  thc I) l l ( i  und Ccntral pluntcs. Appcndir I)  conl i in\ thc sroumlwatcr mr cl ing commenr [Gos2]: Abrierexpranationorwhy
technical mcmorandurn preparud h) M r. l)avid Voighl (\r.rbcrnrrruclor to Spccl)()). ihTl"' 

rt.- -"" -, ."deied wourd b€

'fhc 
l)cpartnrcnt () l  l )clensc (;r1)undwatcr ! lodcl in! S\\ icm (( iMS ) (1010) is a conlputer

gr ' lphical s1'stcnr Lrscd lo construet lhc nrt cls. \ \ l r ieh ineludcs nrr ci in! to() ls to iaci l i tutc \ i lc
ehafi tclet i , / i l l iot.  nn)Llel c(Dceplual i / i l l ion. nierh and grid 3cnerati(m. gcosl ir l i \1ical conlputal i() irs.
i tnJ po\t l roccssin_s. (; l \4S i \  l inked $ith ground\\ 'ntcf l .ansport and rvutcr qual i t l  nrodels l tr
prcdiet thc l l lu and tran\l(n1 ol conti i r t inl l l r i \  i ,Lt a \ i tc. Sc\crt l  Scostal ist ical
( intcryolrt i(m/0\lrapolat ion ) numcrical t0rr ls arc iDtcl l- i r ted intr) (  iMS to hclp \  isual izc and rrrrxlel
thc rlistr'ibrrtioD ol conturinanls in thc gr-oundtvatcr'.

Th. late\ l  updi i tu ol thc InL ular I ini tc-di l lcrcnce nioundwaLcr l l rw modcl (M()l) l i l . ()W)wa\
uscLl tocaieululc the lrr)und\\alcf l l r \ \  l lc ld ut IJAAAI'.  MOI)l l_OW isa eonrnton sround$,alcr
l l r$ nrr cl  rrscd 10 str lre gr 'rrLrndwutcf l l ()$ cqLtt l ions in thrcc dinrunsions. S() lulc c()nl Dinunl
tr |n\p(n1 r\ 'ar e\ ir luated b} u:rn1l Vl ' l l l )MS. I  nl(xlular lhrcr: r i inrcnsional muit ispccics trunsl)(n. l
nxldul l i ) f  rhc \ inrulat ion Lrl  ar. lrcct ion. dispcision. and chcmicl l  rcactious ol dissolvcd
e(Dsli lucnt\ in urorrndu l ler.

S p e e  l ) r o .  l r t r ' .  i t r t d  I j  I  S .  I  I . (
S e  p l e  r t r h e r  l t i l  I



. \ l l c n r i r t r  i  t '  I  c i t : r h i l i t r  S t u d r

! ll11l!r,l'r :l!:, L!._tt'.'tllt! S r flr cS)
l 3 i u l g c r  . . \ n l \ , , \ n i r r r r t r r i t  i o n  I ' l i u r t

. , ,  :  .  I  L  )

- I 'hc  
o l igr ru t l  s i tc -wi t lc  SroLutd\ \a tcr  l lo r l  nrodc l .  gcncratcd h1 \4Ol)1 , ' l  OW. cons is tc t l  o l 's ix

strattr:nt l thie la1'crs. 
' fhc 

Lrpdated regional l 'krw modcl rcf incd thc layering tt t  rclcrcncc cle vation
and uti l izcd l i rur la1'crs in the glacial outr,r 'ash. Modci boundalv condit ions \\ 'cre r 'errSScssecl l i rnr
a  h , rdro logrc  bas i r t  pe l 'spcet i rc  that  eons ideret l  s loLrnc l * 'a tcr  d i r ide loca i ions i . rnd rcsu l tcd in  thc
cstabl ishntent ol 'bttundart condit ions that proridct l  rclat irel l  t lc l ' ini t ivc hcacl control l i rr  nrt i lel
l l lp l l t .  

- fh is  
lpprot tch *as eot ts i t lc l ' c t l  an i r lp rorcn l rn t  orer  prcv ious nrodels  s i l tce  hcat l t la ta

l r t r r t ' r  :Lr r l i tec  \ \a ter  lcut r r re :  he lpc , . !  r 'cn t ( ) \e  \ ( )n tc  o l ' thc  arnb igu i t r  assoeia tec l  w, i th  dc l ' in ing
tttot ieI t-roundar,r eottdit ions note(l  dul ins prior nri i lel ing cl ' l i rr ts.

l )e  rc lo l t l t tc t t t  o l ' thc  reg ior ta l  t ra t ts icnt  nr t i le  I  ine ludcd thc inpLr t  o1 'h1 ' t l ro lco loc ica l  [ ) i l rantc tc l '
data. ir te lut l inr: prceipitat iott  und reeh:u' lc data l ' i 'onr u perir i l  ! l 'ont l9t{f i  to 1010. 

' I-he 
regionul

t t 'ans ie t t t  t t todc l  is  hascd o l t  the or iu i t ta l  s i te- 'u i idc  nrodc l .  
' l 'hc  

o i - i : r ina i  s i tc -wi ,Jc  i rx rdc l  u t i l i zcd
\ te i td \ - \ t i t te  l lou r ih ieh in tp l ics  thc  In i tgn i tLrde ant l  d i rcc t ion c l ' l lo rv  is  constant 'uv i th  t r r lc .  

' l 'he

steltd-r-st i t te l l ru ntodcl also ineiudcd the eontinr-ulr.rs puntr: ing l l 'orr i  thc I i{N4/Mil{1,1 extraetion
*c l ls .  ( 'o t t rc rsc l r .  t t 'L t t . ts ient  l lou oeer i rs  *hcn the nragni tuc le  : rnd c l i rec t ion o l ' thc  l lo$,chanccs
\ \ l th  t i l l tc .  

' I ' rans ient  
l los  a l lo t rs  l i i r  ehat tgcs i r t ; r reerp i ta t ion and l 'cchargc l i 'onr  upurac l icnt

\oLl l 'ee\. The rcgronal transicnt l low'rrtodcl does not includc purnping l l 'onr thc I l tN4/tr411{M
extracti() l . l  r l 'c l ls. J 'he recional t t 'al tsient l lou' mtxicl  assumes that thc groundr.vatt:r  in thc l) lJ( i
plunic ntove s approximate 11, one l ix)t  per day'.  Thc nrodcl pledicts that i t  l i 'ould takc
a l l l l ror i t l l l t te l , r  l0  rears  l i r r  groLtnduaier  to  l lo i ' ,  l l t rnr  thc  l ) lJ ( isoLrrec i r rc i !  to  the \ \ ' i seons in
l { r rc l ' .  

' l -h i :  
cs t i r t ra te  t loes t to t  inc lL i t lc  thc  contp l ieatcr l  in ic ract ions \ \ r th  e( )n t i . r . rn inants  f ' i l c \er r t  l r r

the SroLt t td \ \ i . t tc l ' .  r ih ieh t_rp ie l l l_ r  rcsu l t  in  rc t i l rdat ion r l l  eont i . tn l inant  pr lunte  l l t ( ) \L lnc l t t .

So lut e Tra n s po rt .\Iode lin g

( 'olt tatt ' t t t ' t i tnt plLtt t tc ()ccLrrrenec as preti ietcd h1 thc groLrntlrvater nt ixl ,- : l  is l-rasctl  on ieasrtnable
assLttt t l t t iotts ntade duri l tr . l  rnodel sct-r.r l l  and cxccr-rt ion. 

' [ 'hc 
nridel ing rcsrr l ts arc ut l t  to hc

cons idered a rcprcscntat ion o1 ' thc  aetLra l  s i tc  condi t ions.  , \ l i  s inru la t ions assunrec!  the
l l{ \ l iMII{ l \4 extraetion rvcl ls \ \ ,cre not Prrntping

His to r iea l  1 .4 - l ) \ i 1 ' eonee t t l . ra t i ( )n \  I nc i t sL l red  in  so i l  rn t l  ! r t rundw i r t c r  i r t  t hc  l ' l J ( i a rea  r r ' c re  used
to  de rc lop  a  S l :SOIL  tnodc l .  S l :SOI l .  i s  a  scasor ta l  so i l  con rpa r t l l u t t  n to t l e l  wh ic l r  s in tL r la tes
Iol tg- tcr t t t  l to l lLr tant  l 'a tc at tc l  nt ig lat ion in thc unsatLl ratcd soi l  zol tc  ( l l 'onr  the glo l rnd sur l 'acc t t :
t he  g round \ \a te r  tah lc ) .  C 'on taminun t  soL r rcc  l o i r r l i n "  o l  l . -1 - l )NT  in to  S I lSOIL  rvas  b l sec l  on  thc
I t ) 9 5  s o i l  i r t r c s t i S a t i o n  s t u d v  c o r n p l e l e t l  b r  S h a n  a t  t h e  I ' i J ( i W a s i c  I ) i t s .  S I : S O I l .  n t o t l e l i n g
ind iea te t l  t ha t  the  cxea \a t i on  o l ' t hc  shu l l o r i  con tan r in i i t ed  so i l .  opc ra t ion  o i ' t he  l t l :ST  sys tc r l t .
a t td  thc  i r t s ta l l a t i on  o l ' t hc  so i l  eup  o re r  thc  I ' } l J (  i  \ \ ' us tc  l ' i t s  ha re  s iS .n i l ' i can t l y  rec iL recd  the
iunoun t  o l ' 1 . - l - l )N - I ' t ha t  r i , oL r ld  l each  to  s rounc lu l t c r .  S l :SOI t .  r r i oc l c l i n : t  a l so  shorn 'ed  tha t  the
e lcanL tp  t i n t c l l -a r t te  * i l l  a l so  bc  g rca t l l ,  r c t l uecd  l l ' on t  the  u io ren rcn t ioncd  ren rcd ia l  ac t rons
eond t te tcd  to  d i t t e .  

- I ' he  
S l :SOI I  du t i t  uas  L rse t l  i r t  t hc  N{O l ) l ' l .OW/N ' l ' f 3 l ) \4S  con tun r ina r r t

tn tns l to l ' t  n tode l  to  s i t ' nL t l u te  l oad i t t s  thc  l . - l - l ) ) ' r - l ' i n to  thc  g roL rn t i \ \ a tL l ' .  ' l ' hc  
l . -1 - l )N ' l ' t r i r nspo l t

I t t odc l  eou ld  no t  hc  ca l i b ra tcd  to  l r i s to r ie  t l a ta  eo l l ec tcd  l i r rn  n ron i to r ing  * , c l l s .  l i u tu rc  p red ic t r re
ru l i s  l i r r  l . l - l ) \ 1 'a l so  eou ld  no t  i - l eeu r : j i c l r  p rcd ic r  thc  l . -1 - l )N ' [ ' concen t ra t i on  t l r  d i s t r i bu t io i t .

S p c e  l ) r o .  l r t c .  i r n d  l i  I  S .  l . l . ( '
S c p r c r r r h e  r  l ( ) l  I

Comment [EO53] :  How many layers overa l l  in
t h e  n e w  m o d e l ?

Comment [EOSa] :  How do the boundar ies and

size ot  the new model  contpare to the prev ious

m o d e l s ?

Comment IEO55] :  Clar i fy  reason why? Because
p u m p i n g  w i l l  c e a s e  i n  t h e  p r o p o s e d  r e m e d y ?

Comment [EO56] :  What  is  the basis  for  rh is
assumpt ion? l f  advect ive f low is  known to be 1 foot
p e r  d a y ,  w h a t  v a l u e  i s  t h e  m o d e l  a d d i n g  a s  a
predic t ive tool? l f  i t  is  the rnodel  that  is  ca lcu lat ing
the average f low veloc i ty  based on observed heads

a n d  a q u i f e r  p a r a m e t e r s  t h e n  t h i s  s h o u l d  b e  s t a t e d

m o r e  c l e a r l V .

l ' i t cc  .10  o l ' i J



. . \ l t c n r : r l r r  e  I  c r r r i h i l i t r

!,1u1!1 q1 r l{unretlral
\ t L l ( l \

S t r a l r S \

I  J t i t l . ! t c r '  . . \  n t  r  r , , \ r r r  n r  i rn  i t  ion  l '  l l r r r l

thcre lore.  eo l l ta ln inant  t ran\ l )or t  nr t i le l  s inru l i t t ions l i r r  l . - l - [ )N ' l ' * ,c re  t io t  pr ( ) \ ided in  thc
gro[ rndr ia te  r  nrodc l ing technie  a l  u te  n lor iu td l inr .

So l t t tc  t ran\por t  I r todc l i t i r :  Lrs i t tg  N, I - l - l l ) \ iS  was pcr l i r r r r ied to  pror idc  a  prc l in l i l rar r  c ra lLrat ion o l '
t r i tnsp() r t  eharacter is t ics  o l  thc  ( ' l ' l : ' l 'g roLur t lw i l . tc l ' c ( )n t iu ' r r inant  l t l r in re  a t  thc  l ) l l ( i .  Thc l ) l l ( i
] ) lunte  r ras nrodc led lor  ( ' l - l :T  l - recause i t  hcst  reprcse l t t \  the hor iz t ;n ta l  and rcr t rc r i  ex tent  o l
er ( )u l ld \ \a tcr  eo l t ta l l t inat ion.  S i tc -s1tce i l ' ie  tcs i ing dat : r  and l i tc r l turc  ra lLres obta ined l i -ont  pnor '
l l t \es t isat io t ts  eor tduetcd at  thc  l ' l i ( i  u .erc  used to  dere lop l ikc l l ' ( ' l ' l : l -  load ing ra tes l l 'ont  so i l  to
groLt l tduatcr  a t  the l i r rn tcr  l ' l J ( i  Wastc  l ' i ts  (SI :SOI I -  nrodel in-s  was not  cmploycd t i r r  [ 'T l i l ' .  .
. \n  in i t iu l  I -un (h i t \c l ine ) \ \as  eonip lc tcd l i r r '1010.  Thcn s inrLr la t ions \ \ ,erc  eontp ie tcd l i r r
h is tor iea l  ( 'T l :1-  c ( )neent ra t ions het r rcen lg l " i t i  to  l0 l0  ( l l {M/MI I {M pLrr t rp i l lg  uct i \e  ) .  Thcsc
rest t l ts  eot t lparcd l 'a rorah l r  r i i th  h is tor ie i t l  d l ta  eo l lec tcd I ' ror -n  nr r rn i tor inS ue l ls .  CI ' l :T  t ranspor t
in grottt tdw'atcr $'as sirr iulatcd l ' ront 20l l  to 20.50 rvit i -r  thc II{M/MIItM extractiort n,cl ls shLrt o{ ' l ' .
Thcn t r i l e l  s i r nL t l a t i o r t sshow tha th1  2040 thcn ra . j o r i t l , ' o l ' t hc l ) l ) ( i p l L rme  v ; i l 1  con ta inCT I :Ta t
coltccntrat ions bclOw the NIt l- l0 lrS 1,5.0 rrg/ l)  ( 'onrl l tr ison oi ' thc 20-50 ntoclel si lrrLrlat iOn u,i th
c i . t r l i c r  pre t l ie t i \c  r lu l \  sho*s r t  deerc ; , tsc  in  ( 'T l :T  eoneeut r i r t ions aer( )ss  a l l  nr t i l c l  l tvcrs .
\Lrg tc \ t in  s  that  thc  l ' l l (  i  p lunrc  r i  i l l  s tubr l izc  i rnd shr ink .

7 . l l  CON( 'EPTI  AL SITI I  I IODEL

lrt ort ler [() nl()re l 'Lr l l r  Lrndcrstand the rclat ionships l-rctr,rccir ct lntantinants. al ' lcctet l
el l \ l l ' () t l l ' I lental t t tet l ia. cxl)osrrrc path\\ irvs. and hrrman ancl ccolt tgieal rccept()r\ .  a ( 'S! ' l  r ,r ,as
t lerc loped.  . ' \  ( 'S \4  is  a  conccptua l  Lr t tdcrs tandin l  o l 'a  s i tc  thut  r r lent i l ' ies  suspcctc t l  soLrrccs o l '
haz i t rdot ts  s t ths ta t tccs.  t1 'pcs.  and co l te  c t t t ra t io t - ts  o l 'hazardous suhstunces.  p t i tcnt i l l l r
e( ) l l ta t l l l t la ted r t tcc i i i t .  and i tc tL ta l  und potcnt ia l  cx ; losurr  path i \a \s  uud rcceptors .  l i igurc . i lJ  shous
a ( 'S\{ btrsetl  on thc know,n Drc\cncc and transDttrt  ol ' ( ' (  )( ' : .

7 . 1 ( 'urrent and Potential Land Irses

- fhc 
l lAAAl)  is  a  l i r rn tc t 'n tL ln i t ions conrpor ' Icnts  i r rodLret ion I 'ac i l i t r  Lrnderso ing dento l i t io t r .

i t i rc : t i r . la t ion.  and rcnrc t l ia t ion aet i ' , i t ies .  
- I -hc  

propcr t r  under  l )c1t iu ' tn tent  o l ' l )c l 'ensc ownersh i l r
has a t i  ae t i r  c  sccL l r i t \  .  adn i in is t ra i ion.  e  nr  i ronrncnta l .  nra in te  ua l tcc .  and dcrno l i t io r t  r i , 'o r -k l i l re  c .
Ar t l_r  s t i t l ' l 'n tanagc a l l  asJ lcc t \  o l 'ongoing r iork .  ( 'u r rcnt l r .  a  por t ion o l  the ins ta l la t ion is  o l ' l '
l in r i t r  to  thc  puhl ie  and is  seeLrrcd br  a  secur i t - r  l i 'nce.

l ; t t l .u rc  usc o l ' thc  l i r rn tcr  lJnnAl 'u i l l  bc  d i r i t led bctucen thc t rs l )A.  \ \ ' i scons in  l )cpar tnrcr . r t  o l '
Transpor ta t ion ( \ \ ' l )O1 ' t .  Uni tcd Statcs  I lL r rcau o i ' lnd ian At ' l 'a i rs  t l ] lA t  on bchal l 'o l ' thc  Ht>
( 'hLu ik  Nat ion (HCN , .  L 'n i tcd State  s  l  )cyrar t rne nt  o l '  F ic t i th  Scrvre e  s  on bchal l '  o l '  thc  l lS  l ) .- l ' o *n  

o l 'SL rn tp te r ' .  and  t he  Na t i ona l  i ' : t l k  Se r r i ec  (N l )S )on  bcha l l ' o l ' t l r c  W ' l )N I { .  
- l ' h c

tnsta l la t ion s i l l  ser rc  as i tgr ier r l tura l  ant l  r raz ing lant l  (L lS l )A and I l lA /H( 'N) .  rec lcut i , rna l  lanr l
( \ l ' S / \ , 1 ) l \ l t t .  ec tue t c r i cs  ( - l - o * ' n  o1 'Sun rp te r ' ) .  and  as  i l  ua \ t e  \ \ l i c r  t r caL l l en t  D l i r n [  ( l iS l ) ) .

7.2 Sources of Contarnination

0tt-Site Sourt'es

Comment [EO57] l  A br ie f  explanat ion of  why
S F S O I L  w a s  u s e d  i n  o n e  c a s e  b u t  n o t  a n o t h e r  w o u l d

b e  h e l p f  u  l .

Comment [EO58] :  ls  th is  s t r ic t ly  a t ranspor t

s i m u l a t i o n  w i t h  d i l u t i o n ,  o r  a r e  p r o c e s s e s  o f
degradatron/ in teract ion wi th aqui ler  mater ia ls  a lso
in c lud ed ?

Comment IEO59] :  ls  there a drawing that  shows
t h i s ?

Comment [JT6O]:  Qual i fy  as "Anl icrpated future
u s e . . "  i  l s  t h e r e  a  d o c u m e n t  v o u  c a n  r e f e r e n c e  f o r

t h i s ?

Comment [JT61] :  St i l l  t rue? October  press

re lease by BIA to the contrary

S p c e  l ' r o .  l r t t .  l r r t d  I J  I  S .  I  I  (

S c p r c n r b e r  l t ) l  I
l ) : tr : , :  . l  I  ol  i - l



. . \ l t e r n l l i r  e  I  e l r ' i h r l i t r  S t u t l r
(  i n r u r r r l r , , t r t e  r .  l { e  r r r e d i l t l  S t n r t e  u r

l l l r d g e  r  . \ n r t r  . \ l r r n r u n i t i o n  l r l l r n l
\ !  \ i ; l ' : . . , . r i , , : {  . r  r } ,

S o L t r e c s  o l ' q r t t L t t t d w i t t e r  e o l t t i l l l i n a t i ( ) n  i n e l L r d t ' t h c  l ' l J ( ; .  I ) l J ( i .  a n d  t h e  ( ' c n t r a l  I ' l u n r c  s ( ) L l r c e
i . l l 'c l l \ .  l r i  qt t re I  sho*s thc l r ter t t io l ts  o l ' thcrc \ ( )L l rce arcas ant l  l ; igrr re ( l  shrrrvs gr()L l t id$,atcr

c ( ) l l t i " t l l l l l l i t l l t  p l t l n le \ .  I )N ' f  a r t r l  chk r t ' i t t a te r l  so l venLs ; . t r c  k r ) ( ) t ' , l t  t o  have  bcc r r ' J i s ; toscd  in  thc
I ) l J ( i  i t nd  I ) l J ( i  sou rcc  a rca \ .  \ \  I ) \ l t - app ro rcd  rcn rcd ia l  ac t i ons  rc la t i nu  to  .o i l  eo l l t a r i t i na t i on  a t
thc  l ' l l ( i  a r td  l ) l l ( i  soL r rce  a rcus  ha re  bee  n  i rnp len ren tcd .  

' l - hc  
sourcc  o l ' t hc  ( ' en t r i i l  l , l u i -nc

et) l l ta l l l l l la t iot l  is  gcr teral l r  loel ted l " raset l  on sroLrndrratcr- l l r l r . r  d i rcct ion ar tc l  the i . t ' , . )L l r td\ \ ,atur
e t ) l l t a l l l l l l a l l t  de tee t i ( )n \ .  I )N 'T 'eo t t t i - l n t i l l i i t cd  g r t l und ' , l l r t e t ' i s  hc i i c rcc l  t o  bc  l l ' o r -n  thc  n r t r th -ce l i t r x l

I l ( ) l ' t l o l t  o l  l lA , ' \A l ' *hc re  t ' r t kc t  I )a \ te  i . u ld  roekc t  p lope l l an t  r re rc  l t roduccd .  I t  i s  bc l i c rcd
gcr lcral  l t rodue t ion ol te rat ions in th is arca e aLlsc( l  the groLrnd' ,vater  i rn l tacts.

Off-Site Sources

\ t t r t t t es  I t ' o tu  I t o l t - y ro i t t t  s t tLu -ee \  th : r t  u l c  oL r t s idc  o1 'A r rn t  con t ro l  a rc  kn t rwn  t t l  a l ' l ' ee t
sr t t t t t ld$l t ler  i t t  i tnc l  arourtd I l , \Ar \ l ' .  

' fhc 
\ \ ' l )NI{  has a hcst  n la l t ; . igcnlcnr l t raetree l ) r ( }srunt  i l

i r t l t l i n i s t c rs  l o r  thcsc  as r ie  u l tL r lu l  and  ! . l r az ing - re  l a i cd  so r r r ces .

r \ t i  u l tknoul l  \ource o l ' ' l ' ( ' l :  has bccn detee led in  nron i tor ing \ .vc i l  lJ ( iN4-9103.  on thc * 'cs t -
eent ra l  hour tdarr  o l  IJAAAI ' .  lJased on thc s loundr . r ,a tcr  l lo* ' r l i reet ion.  the source o l ' ' l ' ( ' l :
al)pcur\ to [-rc locatecl ol ' l -si te ( northrve st () l '  lJ( i \4-9 l0-l  ) .

7.3 F.nr ironntental i \ lediunr antl  l i rposure Points

( i roul ld"ratc l ' is  thc envirot t t . t ' tcntal  n iediLrr t ' r  o l 'cor . rccrn at  thc IJAA,^ l ' .  l io th thc shr l lou. ,
Lrneonst l l id i t tcd unr, l  dg! :per hcdrrrk groLrnduatcr  i r r l t r i l 'ers i r rc s()Lrrccs ot 'POtabie $.ater  in
re  s idc r t t i a l  con rn tL r r t i t i e  s  do r r  ng rad icn t  ( s r r i r t l - i  i . i nd  eas t  )  o i '  t he  ins ta l l a t i on  boundar i cs .  l n
Iu ld i t ior t .  gt 'oLt t tdut tcr  d ischargcs intr t  the I - i tkc Wisconsin/ l - tn 'u 'cr  \ \ ' iseol ts in I { i r r r r  area.

7.' l  Exposure Pathuavs and Receptors

\ \ ' o t ' kc rs  i n r  o l r  cd  *  i t h  g roundr i  a t c t '  re  n ted ia t i on .  i n r  e  sL isu t ion .  ec t i ons .  i -u ld  r ron i ro r ing  a re
sL rh j ce t  to  \on tc  l c rc l  o l ' r ' i sk  w 'hen  r ro rk ing  a t  thc  l l nnA l ' .  \ \ ' o rke r  sa l ' c t f  i s  cu r r -en t11 ,  l l an ; l scd
th roL rgh  a  hca l t l t  and  \ i . r l ' e t \  p rog ran r  tha t  eonrp l i cs  r i i t h  i r l l  ( ) ccupu t iona l  Sa l ' c t t ' an t l  t l ea l th
Adnr in i s tn r t i on  (osHA) .  l )e [ )a r tmcr . r t  o l ' l ) e l cnsc .  anc l  i r t he r - : , t r t e  and  I ' edc ra l  l i ca l th  an t l  sa l ' c t_1 ,
rcc lL t i r c t t l e t t t s :  t hc rc l i r r c .  t h i s  expo \L r rc  r t l u t c  i s  u ( )1 .  eL rn ' cn t i r  a  r i sk  Or  r cg i l l i t t 0 rY  c ( ) l t ccn t .

1 -hc  po te l t t i u l  cx i s t s  i i r r  \ 'O ( ' s  p t ' ese r t t  i n  thc  s roundwutc r  p iun res  to  n t i g i i l t e  r c r t i , ; a l l l , i n  thc
un \a tL r ra tc r l  so i l  eo lL rn rn .  . , \ eeo rd ing  to  the  W ' l ) \ l l { ' s  \ apo r  i n tn rs ion  cu idanec  (2 ( ,10 ) .  l i gh t  end
pe t fo le l t l t t  eon tpou t tds  a t td  eh lo r i r t a t cd  V(X ' : ,  l r c  n ros l  l i kc l - r ' t o  c fea tc  i I  \ ' l l ] o r  i n t rus ion  p rob le ln .
I ) N T  i s  t t o t  i t  r i s k  l o r  r a p o r  i n t r u s i o t t  b e e a L r r e  i t  i s  u  s e n i i - r o l a t i l e  o r s a n i e  c o n t p t i u n d  t S V ( X ' t .  A
\ i r t po r  i n t rL ts ion  pa th \ \a , \  se rcen ins  r i i i i  bc  eondr re te t l  h1  thc  r \ r -n r , r ' l i r r  t he  g roundr . , ; . l t e r

eo t t ta l t i i t t a t i on  o r ig in i i t rng  l ron r  l lAAr \1 ' ] .  
' l ' hc  

rapor  n r i : : ra t i on  pa th l va l  v r , i l l  hc  i l dd rcsscc l
\cpi t rdtc l \  l ' ront  the dcte t 'n t inut ion ol '  i i  l ' iu l l  grourr t lu atcr-  re lncdr .

S p r t  l ' r r r .  I r i e  .  r r n t l  l J  l  S .  I  I  (

S e  p r c r r r h e  r  l ( )  I  I

Comment [JT62] :  Background sources? [h is
repor t  has not  focused on meta ls  in  GW, but  Vou
rn ight  consrder  some ment ion of  background water
q u a l i t y  f o r  a r s e n i c ,  I e a d ,  m a n g a n e s e ,  e t c . ,  s i n c e
those are of ten s igni f icant  for  these bedrock uni ts  &
o u t w a s h .



. \ l l c n l i l t l \ e  I  e ; n i b i l i t r  S t u t l r

|  {  i n , r r r r , l r . l r t t ' r  l { r  r r r t ' r l r ; r l  S t r : r t e r : r
l i i r t l g e r  A n r r r  A n r r n u r r i t i o n  l ' l t r r r r

The 3encral pl lhl ic is \uhirct Lo s(nnu lc\ cl  (r l-  r isk thiru!:h rccrcal ionrl  usc rr l  thc l ,akc
\\ iseonsir/ l-o\ er \ \ isctrnsin l l i rer '-  Vo(s lnd SVO(rdo not biolccuntulatc in ortuuisms. l ;or
thl\  rei lsr)n. c()nsl l l ' r)pl ion ol l i \h l i (nn I- iLkc \\ ' iseLrnrin or thc l_rrwcr Wisconsin l l i rcr way is
i J c t t t r ! . r e . l l s u p u t h r r J \ L l | n l l I c ! t l | J | ( l t \ . i ' n e c r n ' | n i l J J l l i l t | ] . . l ! ' l n l P i l | l \ l l | l l l | N J l i l ' ] l l c o m | r t [ ! I 6 3 ] : % \ f p '

hcrl1h cl lcet\.  \ho$\ al l  \ur lauc \\ 'atur-eri tcr- i i r  arc much highcr lhan thc grormdwirlur
eonccnlr 'al ions rr l l is i lc. Thcrcl irrc. cxposrrrt  thr 'ou9h rurlacc lr ' i r lur is cuncntly not a r isk or
rclulutr)tr  eonccrn. I :()r nn)rr j l ) l inrn; l l ion rrn NlLional l lccontnrendcd Aquatic l- i lc Valrrcs. tclcr.
lo Llni lcd Str lu\ l :n\ ironnrentl l  I ' roleetion Alrncv public.rLiorr 20119 Alrt ir , ,  nt l  Rectnutnendrl
l l r t t t ' t  Qlkt l i t \  ( ' t i tL ' t  i /  i t \ l ihblc rt  http:/ /N\r '$.cpir.so\/o\ l7'cr i tcr i i r /wqcLnblc/.

(;round\alcr used l irr  prirule drinking walcr has bccn a conecrn ol rcsidcntr i  ncarby IJAAAI).
Th0 Arm\ currcnlly has an crr\ ironnrcniirl rnolitodnl and hcalth prolcction program in placc that
is prolcct i \c ol thc prirulc walcr wcl l  uscrs. I f  a Clhaptcl Nlt 1.10. Wis. Adm. Codc. I iS is
excecdcd in a priralc wcl l  in 1wo consccuti tc sanrpl ing nrLrnds. bott lcd wltcr is inadc avai l tblc
10 thc G-cupanl. II thc cxcccdunccs continuc. wcli rcplaccmcnl is oll-crcd 1() the ot\'ncr. To datc.
thc Am),ha\ rcplaccd I l \e shal low pri \arc wcl ls wi ih decpcr aqLti lcr privirte wcl ls. Howcvcr.
thl\c}.n( ' \uru r ulc (r,ntrt luc\ t( ,hsJ l , ' lc l l l i i l l  r i . l  rnt l  rr . l rr l l l0rr ioncetn. c"."- i t  f l ie+fi  ̂  . ." , ."",  

". . , ." , ,"there'sa signiticanldata omi5rion in howthe

| t \ h ( l u l d b f n 1 ) t e d . p c r c t l n s r t l L i L t i t l l w i t h t h 0 [ ' | ) \ l { . i t . t . i g a t i t l l * c l l r d r r r r r l g r l d l c | j | t l | | l A A A | , : : : 1 l : J " " ] i ' j J ; f [ j
a I cn ( ) t b l i nsn t t l n i t r l r eduducn t ) t c ( ) I s i dc l cd t ( )h . l x r t cn t i a l i ' i s k r t l l eg i i l

8.0 REcr LAl'oRy REQLTRE\ruNrs ;:;1li,Tl;;li:l::'J1il:T:ilJi,";n:fi."
or(a) rhe speciri.areas/neighborhoodewhe.e

[ n t ] c r .Sce t i t r n \ I { 7 ]2 . ( ) 9 ( ] ) .W is .Ad r r l ' ( i t | c .S t t t nL !L t t L i | i l rSe | t L t i t t | !R t ' nk ' l i u | ' 4L t i I ) | t s . i : : " j ' : : " : " ; i ; : : j i i : i : , l 1 j l : l : r j j I

l ( 1 j . r i l | | t | h | I C h ( i l l t h i l | l L j ( n \ I | l l t l n | C l l | u | l J ! \ . i l | ] J \ t i l l l L l J I J \ ' t t t . i . , l t . , r , r n . : \ t | h \ ( f l l . l n \ t l l | l l i n ( ; i . i " , l : r * : ; l ' f
the lcgulat i0ns upplicuhl0 and rolc\ inl  l {)  thc ..rroundwil lcr- plurrc\ at IJAA^ 1,. prume aeomet, ies shown inthedoss secrions.

8.1 Wisconsin Spil l  Statute

\ l i s c ( x r r i r t  Sp i l l  S tu tu l e l 9 l . I I ( i ) \ t a t cs .  A  pe rson  $ho  possc \ \ es  o t - coD t ro l s  i : L  h i ua rd ( )L r s
\ub\tunec \\hich is dischxrgcl lor \ th{) eruscs thc discharge oi a hi l /rrdou\ \uh\tancc shtl l  t i lkc
thc lct jon\ ncec\\ lr) ,  t()  re:\ t(ne thc e' l \  i r()nnrcnt L() lhc rxtcnt prircl ici thlc and nrininrizu thc
huri l l i r l  r l lcct\  l i rrnr thc dischargr tothc air. landr. oruatcr\ () i  lhi \statc." 

' l 'hc 
Arnly hi l \  nlcl

lhc rccluitcnrent (t  fcsk)r ing lhc en\ iaor)nrurl l  lo thc cxtent practicahlc und nrinirnizin! thc
hrrnrl i r l  t ' l l ic l \  b) thc.enrcdint i(rr ol thc soi l  in rht soulcc arcas irnd thu instal l l t i r tn lnd
r) lc. iLt i(n ol the l l {W14ll{M sroLrnd$alcr trcutncnt \ \ , \ tont l i }r  thc pdsl 20 }car\.

8.2 Ground\raterQuali t ]  Regulat ions

( hi lptcr \ l {  l -1{).  $is Adnl. ( i)dc. cstahi irhcs l :Ss and I 'AI-s l(n-sf{)Undwrlcl hencath thc Sti t tu
rr l-  \ \ ' isconsin. 

' l  
he \, \ ' iscrrnsin r:rouDd\\ i l lcr lrS i \  c(m\i\ tenl \ \ i th lcdcral und Wisco:rsin drinking

*ater \ 'hxinrunr ( irnl irmir) i tnt l- l ] \cls (\ '1( 1.\).  \ \hiuh {ppl ics to fuhl ic wirtcr sy\terns.

S p c t  l ' r o .  l n e  .  l r n t l  I ]  l  S .  I  I  (

\ e p r c n r b e r  l o  l  I



. \ l l c n l i r t l \ e  I  t l r . t h i l i t r  S t u d r
t  ; ryrg l f  r r l r1t  r  l { t 'nrcdr l I  Sl  nrrcgr

E trJ'o rc e m e n t S t a nda rds

l J i r d t c r , , \ n u r , , \ r r i t r r u r r i l r o r r  I ' l l r r r t
\ ( ' \ l i ,  , g , r i , . l 1  : , ; 1 ,  I  1 1 , t '

- fhe 
uroLt t t t l \ \a tc l ' [ :Ss i t rc  protect i \c  o l 'pub l ie  heal lh  lnd \ \ ' c l l 'a rc  o l l  the p l 'c r ] t isc  th l t  the

t t ' t t t t t l r ln i t ter  l t t i t \  hc  inScster l  thnruch use i l \  d r ink lng \ \ i . r tc r .  I :Ss cx is t  l i r r  a l l  the groLrndwaler
VO( ' and  SV(X ' ( 'O ( ' s  l i s t cd  i n  Tab l c  l l .  A l l  I :Ss  l r e  l , L rh l i c  t l ca l t h  ( i r oun r lwa te r  eL ra l i r l
S lar ldardr  l is tcd in  

- l - th lc  
I  a t  Scct ion \ , l t  l l0 . l0 .  \ \ rs .  Adnr .  ( 'odc.  cxcc l ) t  su l l 'a tc .  l i 'h ich is  a

l 'L rb l ie  \ \e l la rc  ( i rounduatcr  QLra l i t , r  St i rndard l is tc r l  in ' l 'ab lc  I  a t  Scct ion NI {  l - l0 . l l .  \ \ ' i s .
Adrn.  ( 'odc.

P re v e nt iy e At't io tt Li n its

' fhe 
l 'A I . \  \er \e  " to  i t t l i r t 'n t  thr  \ \ ' l ) \ l {  o l  potent ia l  groundwate l 'eontant inat ion l t roh lcrns (and

to)cst l tb l i rh  thc  lc rc l  o l 's r r tL t t rduatcr  cont i rn . r i r i l t ion l r t  i ,vh ich the W' l )N l t  is  rcc lLr i red to
e( ) l l l l l l c l lec  c l ' l i r r ts  to  c t t t t t t t r l  the eonianr tnat ion" .  I )AI -s  ur is t  l i r r  a l l  thc  gr -ounc luatcr  ( 'O( 's  l is tcd
in 'T 'ah le  l . l .  , ' \ l l  l 'A [ .s  arc  l 'uh l ie  Hcal th  ( i r t runc l r r 'a ter  ( )Lra l r t r  St lnc lards l is tcd in  l 'ab ic  I  o l '
Seet io t t  \ l {  l+0 10.  \ \ ' i s . , \c ln t .  ( 'odc.  cx( 'ept  su l f  a te .  r ih ich is  a  I 'L rb l ic  \d 'c l l .a lc  ( inr tn tc lwr ter '

Qual i t - r  Stur tdard l is tc t l  in . l ' lb le  I  in  Sect ion NI t  l l0  i l .  Wis .  Adrn.  ( 'odc.

.-lt'tion Requiredfor Exceedunce of an ES or a PAL

Aet to l . t s  rec lL t t t ' ed  h r  a  s t ' ou r td *a tc r  I :S  cxeecdance  i i r e  eod i l ' t cd  i u  Sce t ion  N l t  l - t rO .1 ( r .  W is .  Adnr .
( ' o t l e  ( .1 'ab lc  ( r l .  - l - hc  

t ' cgL r la t i on  l i s t s  c igh t  r c \Donses  appro l ; i ' i i r t c  to  the  de tcc t i on  o l ' l n  i :S
e  reecdunee .  

' l - hc r  
l t r c  as  l i r l l o *s :

I { c t l L r i re  l t  rev i s ion  o l ' t hc  t t pc t ' a t i on i r l  p r t r ccc lL r res  a t  u  l i r c r i r t r .  p rue t ie r -  ( } l  i . r e t i \ i t \ .

I t c r l L r i r c  a  ehar tge  in  thc  dcs ign  o r  eons t r l r c t i on  o l ' t he  l ' ae  i l i t r ' .  p rac t i cu  o r  ac t i \ i t \ .

I tcquire an al tcrnatc mcthtx l  o l ' 'vvasl .c t reatnte l ' ) t  or  c l is l t t : :a, .

I l c t ;L r i r c  l t roh ih i t i on  o r  c losu re  an t l  r t band t )nmcn t  o l ' a  l ' ac i l i t _ r .  pn te t i ee  o r  te l ; \ i t \ .

l {et1 Lr i lc  t 'c t t tcdi i t l  ae t i r r t t  lo  rc l ' t ( ) \  i t te or  rc\ t ( ) re l ro i inc ln ute r  qual i t r  .

l { eqL r i re  r c r t t cd ia l  ac t i ( )11  [o  1 . r1 'gvc l t t  ( ) l ' r u in i rn i ze  thc  I ' L r r the r  r c l casc  o l ' t he  subs tancc  to
gr ' (  )L l l td\ \ 'a tcr .

I t e r i sc  ru les  ( ) r ' e r i t c t ' i a  on  l ' ae i l i t r  t l cs i !n .  l oea t ron  ( ) r  l t ' I an i . r sen ten t  p l ' i . r r ' t i r e \ .

l {eclLr i rc the col lce t iot . t  and e r  a luut ion ol 'dat l r  to dctcrnt ine *hcthcl  n i i tLr l ' i l l  a t tc l tL l i . t t t ( )11
el t t t  l - re e I ' l 'eet i \c  to rest() I 'c  gt-oundr i .ater  qLral i t l  r i i th in a rc, - tsonablc per i r i l  o l ' t rnrc.
e o t t s i d e r i n "  a l t p l i c a b l c  e r r t e r i a  s P , c i l ' i c t l  i r r  s s .  N l l  l - 1 0 . 1 1 .  7 2 2 . O 7  a n t l  7 1 1 . 0 9  o l ' 7 l l . l l .
a l td recl t t i re t t tot t i tor i  nr :  to dctcr tn ine uhethcr or  not  natLrr l l  i i t tenLl i l t i ( ) t r  is  oc,- ' r - r r l in l  i l r
e o n ; r l i a n e e  * i t h  t h c  r e r q L r i r e n t c n t \  o l  s .  N l t  l - 1 0  l 6 t : i l a t .

' l ' hc . ' \ l ' t n r  
has  eon tp l c t c t l  o r  has  in  p laee  ae t i r rn  spce i l ' i c  s t cps  I  t i - u 'oL rgh  7  and  u , i l l  cvu iua tc

ae t ron  \ t c l )  f (  l l r o rc  tho roL rgh l l  dL r r i ng  th i r  A l rS .

Sce t io l t  \ l {  l +0 .1+ .  W ' i s .  A t ln t .  ( ' r r c le .  ( ' l ' i l b i c . - , ) l r s t :  l 2  resP t in \ r : \  i lP l ) l ' oP l i u t c  to  the  t l c i cc t i on  o l
l  l ' . \ 1 .  cxe  cc t i anee  .  

- I -hc r  
a re  a \  l i ' l l o r i  s :

I .

l

l .

5 .

6

1 .
8 .

S p c e  l ' r o .  l r r t .  l r n t l  l J  I S .  I  I  ( '

S e p r e n t b e r  l ( ) l  I
l ' i r t c  . r ' J  o l ' i - .1



. ' \ l t e  n l i l t l \ . '  I  c l r : i b i l r l r  S t u d r

|  {  i r ' , ' u r r , l r i : r r r ' r  l ( e r r r t . , l r : r l  S l r , i l i l
I i ; r d l r ' r  A r r r r r , \ n r r t r u n r l i o n  l ) l i r r r l

l .  \ o  a e t i o n  l l u r \ u . t n t  t o  s .  \ l {  1 1 0 . 1 + ( 5 ) u n t l  c o n s i s t c n t  \ , . i t h  s .  1 6 0  2 . 1 .  S t a t s .

l .  l { e tp r i r c  thc  i l t s ta l l a t i o t t  and  sa t i i p l rn t  o l ' s roundr . ,a tc r  n to l . l i t o r i ng  rv , , ' l i s .

l .  l t eq t r i re  a  cha l tgc  i n  thc  n t ( ) l t i t ( ) i i ns  p r ( ) s ran l .  i nc lL rd i r t r :  i ne reascd  rn ( )n iL r ) i ' i n ! .

+ .  l t eq t r i r c  a l t  i l l \ r \ t i ga t i on  o l ' t he  cx tc l ' r i  o l ' q roundu i l t e  f  e ( ) r ) t Jn t i n t l . i r rn .

5 .  I t c t l t r i r c  a  l c \ i \ i ( )n  r l l ' t he  opera t ion l r l  p roeedurc \  aL  i i l c  l ' ae i l i t , t , .  p rae t iee  { } r ' i i e t i \ l t \ .

6 .  l t eqL r i r c  a  eha l t sc  i n  thc  dcs ign  o r  eon \ t rL le t i on  o l ' t hc  t ' l c i l i r l ' .  p rae t iec  ( ) l ' ue l l v i r \ .

1 .  I { c t l t r i r c  an  i t l t c rn i t t e  tne tho t l  o l ' * l : t e  L rc i r t rncn t  o r  c l ; r J tosa i .

E .  l {e t l t r i r e  l t roh ih i t i o r t  o r  c losL t l c  i t t t r l  abandonn ie l r l  t l l ' i r  l ' ac i l i t r .  p r te t i cc  ( ) r  uL t . i r i i r  i r r
aee ordune c r i  i t l r  suh.  ( ( r  ) .

9 .  l { cq t r i r c  ren ted ia l  ac t i o r t  [ 0  re i r t i r a t c  ( ) r  l ' c \ t ( ) r c  s r r l L rndwaLer .

10 .  l {eqLr i re  r cn ted ia l  i t e t i o l ' t  t o  p re  ren l .  o r  n r in i rn i zc  t l r c  l u r the r  d i se  ha l l c  o i - re l casc  g l ' t he

:rr l - rstanee to grorrndu l ter .

I  l .  l t e r i sc  r t t l es  o r  e r i t c t ' i e  on  l i t e r l i t r  dcs ign .  l oca t i cn  ( ) r  n ran i . i gemcn t  p raeL ie r : s .

l l .  I t e t l L r r re  thc  co l l ec t i o r t  a t td  c ra lu i t t i o r t  o1 'da la  1o  de tc rn t i l l c  whc thc r  na tL r ra l  a t t cnua t io r r
e i t t l  he  e  l l ee t i \ e  [ ( )  r c \ t ( ) l - c  s t ' ou l td r ' ' a te r  c lL ra l i t , r ' r i i t h in  a  re i i s t l nah le  pc r i t x l  o l ' L in - t c .
eo t t s ide r i r tg  app l i eab lc  e t ' i t e r i a  spce i l ' i c t l  i n  ss .  N l t  i - 10  l l .  722 .O1  lnd  722 .0 t )  ( ) f  7 l l . l l .
i t t td ret l t t i l 'e  tnol t i tor ing to t lc tcrnine *hcthcr r ) r  not  l t i l tL l ra l  at tcnuat i ( ) r ' l  is  oeeLrrr i r tg in
eon tphance  r r i t h  thc  r cc lu i r cn ren t \  o l  s .  N l {  l +0 .16 (2 ) (a ) .

' l ' hc . \ rn r_ r  
has  eo t t tp le tcd  o r  has  rn  p laec  ac t ion  spec i f  i c  \ t cp \  i  t h rouch  i l  anc l  u i l l  c la lua tc

i re t l ( )n  s t cp  l l  n ro rc  tho rough l l , dL r r i ng  th i s  A i fS .

tt. l  \\ isconsin \\ ater Qualit.r Standards and Criteria

J 'hc \ \ ' iseonsin Watcr ' (JLral i t l 'S landards lnd ( ' r i tcr ia reqLr i rcrncnts ure appi icablc to crx ist ing and
Jl l ( )p() \ed pt l int  sourcc discharges t ( )  \Lrr l ' i rcc \ \ 'a ters t l l ' the statc that  t Ia l  be assr lc iatcd rv i th thc
l i na l  g r t l l t t t du i t t e r  ren tcd r ' .  

' f r ro  
doungr t rd ien t  su r l ' aec  \ \ t t e r  l - rod ics  a re  i n  thc  a rc l t :  t hc  Lakc

\ \ ' i scons in  l {e :e r ro i r  ( l rbovc  the  \ \ ' I ' ]&1 .  c lan t }an t l  t he  Lo r , r c r  Wise r lns in  i { i vc r  (bc lo r , r , t he  W ' l r& l
danr  t .

' I -hc 
dcsignatcd usc l i r r  the Lake \ \ ' iseonsin l tcscrro i r  is  dcl ' incd as " \ \ 'anl t  $,atc i  s i )or t  l ' ish

eo t l l t t t t t t t i t - r "  i r t  See t ion  \ l {  lO l . l i .  \ \ ' i ' .  , \ t l n r .  L 'odc .  
' f hc  

usc  c lass i f  i cu i i on  l i i i ' t l t e  [ . o i . r , e r
\ \ ' i : eo r t s i r i  I { i r e r ' .  hc low thc  WI '&1 .  t l i r t n  to  l ' r i t i r i c  dL r  ( ' h ien .  i s  " l : xec l l t i ona l  l t c - roL l l ' cc  Wute r "  i l l
S t ' e  t i on  \  l {  l 0 l .  I  I  .  W i s .  Ad r r .  ( ' odc .

\ \ ' i l t c r  S i t r l aec  ( )L ra l i t r  ( ' r i t e r - i a  ha rc  hccn  dc rc lopcd  in  W ' i seons in  as  "Hunran  - l -h rcsho ld

( ' r i t c r i a "  l o r  l . J -  I )NT  and  I  .  I  .  I  - ' 1 . ( 'A  \ \ ' i se  ons in  "Hunran  ( ' ; . rne  c r  ( ' r ' i t c r i a "  ha r  e  bcc r r

de  rck rpec l  l o r  thc  l i r l k r r i i r t g :  ( "1 ' l : ' l ' .  eh lo ro lo rn t .  l . l - l )N ' f .  l . l . l - ' f c ' , \ .  and ' f ( ' l : .

l l  iscottsitr Human Threshold (.riteria

' f hc  
hL tn tan  th rcsho ld  e r i t e r i on  (H ' l ' ( ' )  i s  the  n rax i rn r - rn r  eonecn t ra l . i on  o l ' a  s l i bs tanee  cs tah l i shed

t()  l l r ( ) tcct  ht t t t tans l l 'ont  at l rerse el ' lce ts I 'cstr l t i t ig  l i r rnr  eort tuet  \ \ ' i th  or  inuust ion ol 'sLrr l i ler :  r . , r , i t tc t 's

Spc.  l ' r , , .  lne  .  l rn t l  l J  I  S .  I  I  ( '

S e p r e n r h c r  l o  I  I



. \ l t c n i i r t i r  e  I  e l t s r h i l i t r  S r u t l r

|  
(  i r , , u 1 1 , 1 1 1  1 r e  r  l ( e n r . ' J r . r l  S r r i ; . ' r \

l l l d g c r , \ r r n r , \ l l i n r u n i t i o r r  l ' l u r r t
' , (  \ .  i ,  i  : , ; , t  r : ,  . 1  j  i , ,  ,  I  i , ,  r , ,

ol  thc  s t i t te  a t td  l l 'o l t t  in les l . io r t  o l ' rqu i l t ie  or ' ! l r r isnrs  taken l l 'ont  \L l r laec watcr \  o t ' the s t i r t t r .
Hit t t tan thrcsholt l  er i ter ia ure derircd l i i r  thosc toxie sLlh\t iurce\ l i rr  r , i 'hich ir  threshoicl dosage or
e() l lecntl ' i . t t lol l  ei t l l  he esti t t tatcd hclo* ' ,rhieh Ito at l 'ncrsc cl ' l 'eet ()r rcsl l() l t \c is l ikelv lo oecur.
(Seet ion \ l {  l0 . i  0 l { .  \ \ ' i s .  Adnt .  ( 'o t le  ) .  ( 'u r rcnt l r .  t lT( ' -Non- l 'ub l ic  Watcr  S l ,s tent  (N l ,WSr
h r t r c  bce l t  dc r c l oped  i r t  W ' i seons in  i i r r  t r i l  r c l e  ran t  ( 'O ( ' s :  l . - 1 - l )N ' f  and  l . l . l -T ( ' n .

( 'hronie exposl l l 'e to l . i - l )N"f at I  i  trg/ l  has hccn shon'n to l-rarc no at lverse cl ' l 'ect clLrc to hrrnran
i t ' t l cs t io l t  o l 's t t r l 'aee \ \a tcr  a t i t l  r r i 'gan isn is .  

' fhc  
nrax inrLr r . r . r  ru luc  o l '1 .+- l )N ' f  lounel  in  o t - l -s i tc

* c l l s  ( t r t o l t i l o r i ng  o r  r cs i den t i a l  r r c l l )  i n  l 0 l 0  r i as  0 .01  r r s /1 .  o r  l ess  t han  l , z i  t i l ' t hc  pe r r l i s s i h i c
H- l ' ( ' - \ l ' \ \  S  er i ter ia .

( 'h ro t t ie  cxpo\ r r rc  to  l . l . l - .1 ' ( 'A  u t  170. (X)( )  r r ! l  has l - rccn shown to  havc r ro  lc lvcrsc e l ' l ' r rc t  c lLrc  to
i t l l l cs t io t t  o l  s t t r l ' i lec  \ \ i l l .e r  i r t t t l  o rsan isnrs .  l . l . l -TC'A \ \ 'L r \  l l ( ) i  l i t r - rnd uho,c  dct r rc t ib lc  lc rc ls  i r r
; . r t t r  o l ' l -s i te  u  c l ls  in  l (X)9.

ll' ist' o tt s i rt H u ma n ('a n c e r (' rite riu

' l 'he 
hunran eaneer  er i tc r i r rn  ( l t ( ' ( ' )  is  the n tax inr r rnr  c( ) l lecnt ia t ion o l 'a  sL lhs l i lnec u i  n . r ix tur -e  o l

sLthsta t tecs cs tab l ishcr l  to  l t ro tect  hunrans l i r rn  an Ltnreasonable  rncrcutenta l  r isk  o l 'c . rncer
restr l t i t tg l l 'ot-t i  contae t r i  i th ot '  i t tsestion o1'surl 'acc \\ i i tcrs ol ' thc statc ar)d ! ' l 'oir .r  i l tue .t ion o1'
a t lL la t lc  orsat t is t t ts  taken l ' r ( ) l l  \L r r l 'aee waters  o1- thc s ta tc  orcr  a  l i l ' c t in rc  o1 '70 r 'cars  (Scct ion Nl t
10. i .09.  \ \ ' i s .  Adrr t .  ( 'odc) .  ( 'L r r rc t t t l r . l l t 'C-  \ l 'WS harc  hccn dcrc lopcd in  \ \ ' i s : 'ons in  l i r i  I ' i rc
rc le  rar t t  t 'O( 's :  ( " f l :T .  ch loro l i r rnr .  l . - l - l )NT.  l . l . I -TCA.  anc l  

' l 'C i : .

( ' h r o r t i e  e x [ ) ( ) \ L l r c t o c h l o t ' o l l r r r t . t i r t  1 . 9 6 0 r r g / i . 2 . : 1 - l ) N ' f  a t  l 3 r t ! 1 .  l . l . ] - T ' ( ' A i t t  l 9 5 r t g / l . a n d' I ' ( ' l :  
a t  5 .1( l  t rg i l  has hccn shor . rn  to  hare I t ( )  r ln rc i :sonablc  inercnrenta l  r isk  o l 'canecr  t luc  t r r

i r tgcst ior t  o l  sLt r l 'ace \ \a ter -and organisnrs .  
' l -he 

r lax inrunr  ra luc o l 'un, r  o l ' thcsc ehenr ica ls  l i lL rnd
i l t  o1 ' l -s i tc  moni t tx ' ing r rc l ls  in  l0 l0  is  lcss than J ' ,1  o1 ' the p t : i ' ru i . .s ih lc  t {C( ' -N l ) \ \ 'S  cr i rer ia .

( 'h t 'o t t ic  cx l )o \Lr rc  to  ( " I l :T  a t  l9  r r$ l  has heen shr lw 'n  i ( )  ha\e  no L lnrcas( )nahle  incrcutcn la l  r isk
o l  cat lecr  duc to  i l tscs t ior t  r t l ' su t ' l 'aee \ \ 'a tcr  ant l  or l r : rn isnrs .  

' fhc  
n tax i rnunt  ra lLrc  o l 'C l ' l : ' l ' l i rund

in  o l ' l -s i te  n ton i tor ing *c l ls  in  l0 l0  is  l - l l i ' l  o l ' thc  pcrnr iss ih le  t l ( ' ( ' -N l ' \4S cr i ter ia .  l 'h is
t t r o l t i t o r i t t g  ue l l  (S \ \ \ - 910 .1 ( ' ) i n  t he  l ) l J ( i l ' l L r r t t c  i s  l oea t cd  app rox in ra te l l  . 3 .2 (X )  I ' ce t  l l ' o r . n  t he
\ \ ' i seor ts i r t  l { i rc r  N{on i l .or inu w 'c i l  l ' l JN-9101( ' is  locatcd f 'Ln ' ihcr  c lon,nsraJ ient  i tnd on l . r ,  l .J (X)
I 'ce t  t i 'ont  the \ \ iseons in  l { i rer .  The lus t  t i rnc  l ' l JN 9 l ( ) lL ' r . ras  s ln tp led in  l99t ( .  rhc  ( ' l ' t : ' [ ' ra lLrc
uas less than j0 ' , i  o l  the f ie r rn iss ib lc  H( ' ( ' -N l ' \ \S enter ia .

\L t l t tc ro t ts  \ t l td ie \  r t r  tes ts  hare been e( )ndLic ted throughout  lhe rears  in  l i 'h ich sur l 'ucc wi lk r r
sat t t l t l cs  harc  hcct t  co l leete t l  ant l  anu l rzed.  l )a ta  eo l lcc tcd ine l i r t ics  ( i rLrbcr 's  ( i rorc  l lay
i r t res t isat ions eonduetcd hr  Shaw I :nr i ronnrenta l .  lne.  and i ln  Apr i l  20t )7  Wcieand 's  IJuv w,atcr
s i . t t r t l t l c .  the I )cecnthcr  l (X)7 sha l lor i  tc lnporar ' - \ ' r . ic l l  r ia tcr  sanrp lcs  ( lc l jaccnt  to  Weisand 's  l la l ' ) .
I t l td  the a l t t ' tLut l  \ \ ' l ' } l ) l :S  \ \ 'ho le  l : l ' l luent  

- fox ic i t , r  
\4on i tor inr :  (hackgror rnr l  sanrp les co l lec tcd l tear

I r t rP i ra t ion l )o in t  and Weigand 's  lJar  )eo l tc lLrc tcd b , r  Spcc l ' r r r .  Inc .  l lased on thc data l l 'ont  thcse
i t t res t ig t t t i t ) l ts  lu td  ap l t l ieah le  se icnt i l ' i c  a t r t l  reuu l i i ton i r t l i r rnra t ion.  thc  rus ic lLr i t l  contant inan i
p lurncs do not  adrersc l r  u l ' l ' ce t  reee ptors  in  the cn\  i r ( ) l1n le  n t .

S p c e  l ' r o .  l r t . .  l r r t t l  l J  I 5 .  I  L ( '
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9.0 REI I ITDIAL ALTL,RNAl- l \  ES

9.1 ()rounclnater Renredial Action Objectire

' fhe 
oh. jec t i rc  o l ' thc  groLrnd\ \a tcr  rc i t ied iu l  aet ion i \  t ( )  l l l ' ( ) tec t  huntur - r  hea l th  h \  l ) r r r \ent ing

ex l ) ( ) \L t re  t ( )  c ( )n tant in i t ted sr t tLrndrra ter  h 'onr  lJnn Al ' .  t ( )  rcs tore groundlv i r ter  t t l  thc  ex le l t l
p l 'ae t ieab le  .  a l td  t t i i l t i l t t i zc  thc  in t l tae t  o l  the eontan l iuant  p luntcs on thc enr  i ror . rnrc i r t .

9 .2  Renred ia l  A l ternat i res

l i l tsed o l t  s i ic  e( )nd i t i r )n \  ar td  the \ t recn ins o l 'c lcauLrp act iou upt ions.  thrce rcnrcdt l r l  a l ter -nat i res
\ \erc  dc\c lo l ted to  adc l ress thc  J t rescr tcc  o l 'eontanr inants  i r r  -uroundw'atcr i lL  thc  l l r \AAl ' .  l :ach
al ternat i  r  e  rs  eapi rb le  o l '  aeeon ' rp l ish ing thc rentet i ia l  ob jcc t i  r  e .

Altentat ir  e l  :  I  I{ \4/\ l  l  l t l \4 ' l ' rei l tnrcnt ancl Monitoret l  Nutural Attci tLrat ion
I 'h is  a l tc rnat i rc  eont inues I l tN ' l / \ ' l l l { lV I  t rcatnrcn l .  o l ' thc  I ' i J { i  l ) lL r r le .  re : i t lcn t ia l  i ind
srout tdr ra ter  t t to t t i to r in-g .  ar td  nron i torcd natL l ra l  a t tenL la t i ( ) t r  t r l ' the l ) !J ( iand ( 'cnt ra l  l ' lu rnes.

. \ l tenta t i rc  l :  ln -S i tu  lJ r t rhcrn ica l  
' l ' rca tn icnt  

and Moni t t i red Nat r - r : 'a l  At tcnuat iur r
' l 'h is  

a l ter r ta t i rc  r ioLt ld  Lrsc in-s i tL t  groundw' i l te r  t rc l r l .n rent  i11\ tcad o l ' the eurrcnt  I l t i v ' l / iV I l l {M
tre l t l . t t i c l l t .  a  n to t l i l i cc l  rcs i t lent ia l  a t . t t l  r rour tdwatcr  rno l r i t t , r ' in r  l l r t ) r r i ln t .  and r r ron i tored
nutura l  a t tcnLrat ion o l ' the I ) lJ ( ; .  l ) l ] ( i .  ant l  ( 'cn t ra l  i ' iL r rue: .

r \ l te rnat i rc  . l :  l ' r rh l ic  \ \ 'a tcr  S\ \ te  r r  and N4oni torc t l  Nutur ; l l  A t tcnu: r t ion
- fh is  

a l tern i t t i re  i l t ro lvcs thc  ins ta l la t ion o l 'a  l tLrb l ie  \ \a tcr  s \  s te l l  and subsec;Lrcnt  c l in r i l la t i ( )n
o l  rcs idcnt ra l  ue l ls  and I l {MiMI I {M t rcat rncn l .  a  nrod i l ' i cd  groundn,atcr  rnoni t ( } r ing pros lunr .
rund tnot t i torcd natLr ra l  a t tenuat i t )n  ( ) l ' thc  l ' l t ( i .  l ) lJ ( i .  i in t l  ( ' rn t ra l  I ) lunt rs .

9.1 Detai led Anah'sis of Alternatires

' l 'hc  
l i r lk r r in t ! .  dcscr ibes thc cot tecptu i t l  des ign and en icr ia  i i r r  deta i lc t l  ana i l ,s is  o l 'c i leh

a l tc t ' r ta t i te  .  Th is  rcc t ion 1-u 'or idcs a  c leser ip t ion i i l ' the er i tc r ia  to : ' t l c ta i led an i t l l s is  and ihc
dctu i led iura l , rs is  o l ' thc  srount l r r i r tc l  u l tenr l t t i rcs .  l :ueh a l tc rnat i \c  is  c ra lL l r ted against  thc  santc
er i tc r ia  estab l ishcd hr  the \ \ ' l )N l {  in  aecorr lanec l r i th  ( 'haptc l  N l {  7 l l .  \ \ ' i s .  / rdnt .  ( 'oc lc .
Star tdards l i r r  Sc lce t ing l {e  nrcd iu l  Aet rons.

' l 'hc  
de re loJr tucnt  o l ' re tnedia l  a l ter -nat i res  is  e  ra l i r i t tec l  l i r r  caeh c( )n t :ur . l ina ier l  nrcd iunt  or

I t t ig ra t ion ( ) r  exp() \Ln 'c  I ta th \ \a , \ .  
- fh is  

cra lL i l t ion [ l r ( )ec \ \  i :  to  bu usct l  [ r i  dc tcrnr inu i i ,h ich
ret t te t l i i t l  a l tcnta t i rc  e( )nst i t r . l tcs  t l . tc  t t tos t  uppropr ia te  technologr  or  eonrh in l r t ion o l ' tcehnolog ics

Spce l ' ro .  lne  .  r rn t l  l t  I  S .  I  L ( '
S e p r e n t b e r  l o  I  I
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l l ; r d g c r , \ n r i r  . \ r r r r n u r r i t i o r r  l ) l i r r r t

I t t  r cs to re  thc  e r t r i t ' o l t n t c l t l . .  t o  thc  cx tc r ) t  i ) rae t i cab lc .  w i th in  a  rea \ona l ] l e  l t e r i o t i  o l ' l i n t c .  aud  to
r l l i n i t t i i ze  the  ha r r t t l i r l  c l ' l ' ec ts  o l ' t i r c  eon tan t in i r t i on  to  the  a i r - .  i and .  l r r  \ \ ' a t c l ' s .

Criteria for Detailed Analy,sis

l {c l t t i re  pcr l i r r tn i inec o l  caeh a l tc rnat i re  is  e  \a lLrated Lrs ing thc l i r l lo r l rng n inJ er i te l ia .
I  .  (  ) r  c ru l l  pro te  e  t ion o l '  hunran heal th  l in t !  thc  e  r t r  i ronrncnt

' l -hc 
rct l tcdr should l-rc l trotcetirc ol hLrnrun hcalth anti  nrinint izc thc harrni 'ul  cl ' l 'ccts ts the

L .  I t  \  l r ' (  ' n l i l e  l l [ .

( 'o tnp l ianee u i th  a l tp l ieah lc  regulu t ions
'fhrs 

shal l  ine lLrt lc l 'cdcral ani- l  \ t i . l tc rcgLriat ions.

[ . ong - t c rn i  e  l ' l ' ce t i r  e  ncss  and  pe l -n tanc te  e
- l ' h i r  

sha l l  eo t t s idc r  thc  r i sks  re t t t a in i t t : . : .  a t ' t c r  eonrp ic t i on  o l ' t he  ren rcd ia l  i r c l i on  i rnc l  t hc
a t leq t tae - r  i rnd :L r i t ab i l i t , r  o l ' eon t ro l s .  i l ' an t .  t ha t  u rc  use t l  t o  n ta l tage  un t l c i r t c r i
L ( ) n t i l n ) i n  r r t t \  r ' e n i i r i n i n t  J t  t h c  \ i t r ' .

I { c t l L te  t i o r t  o l ' t ox ie  i t r .  n tob i l i t - r .  anc l  r  o lun rc  t i ' r rough  t r ca t lncn t
' l ' h rs  

sha l l  t l t e  l t t de  thc  cx l t cc ted  rcdue t io r t  i n  t , x ie i t l .  n roh i l i t r , .  au t l  ro lun rc  rnc i l s i r r cd  as ; r

I ) c rec l l t aqe  o r  o l ' t l c t ' o l ' t t t a rn i t t t dc .  i t nd  thc  t l pe  l rnd  r l L ran t l l _ r  o i ' t rea tn tcn t  l ' cs i t l uu l s  tha t
u  i l l  r e r t r l r r n  l i ' l l o r r  i r r l  t l ' e i r t n i e  i l t .

Short- ternt  e l ' l i 'c t ivencss
' l ' h i :  

sha l l  i nc lude  p r i ) t ee t i ( )n  o l  t hc  eon tmun i t t  du r ing  thc  r c rned i l l  ae t ion .  l t ro tee t ion  o l
norkers dLrr i l tg rcnret i ia l  act io i t .  cr t r i rotrmcntal  i rnpact \  io n i i tLt r i l l  rcsources.  ancl  t i rnt :
un t r l  r cn re r l i a l  r csp t l r r sc  ob jcc t i \ e \  a rc '  aeh ie rcd .

6.  lnrp lcntentab i l i t r ,
Th is  sha l l  eons idcr  thc  l l 'as ib i l i t r  o l  thc  rcr t redr  ine lud ins:  eonstnret ion ant i  operat i ( )n .
I 'e  l iab i l i t , r  o l ' tce  l r t to l t )g \ .  ca\c  o l 'unde r l r tk ing uc lc l i t ion l l  rcntc t l ru t ion.  i l 'ncc ' lssar l :  a l td
t l lo t l i t t l r i t tg  eot ts ic lc ra t io l ts .  i t t l t l t ' css ing the ah i l i t i  to  aderputc lv  n ton i tor  ths  e f ' l ' ce t i rcne\ \
o l  the rcn- lcd\  anc l  thc  r isks shoLr ld  nron i tor in l  bc  insLr l ' l ' ie icnt  to  detcct  a  s l ,s tcnr  l 'a i lu re .

1  .  ( ' o s l
' l ' h i s  

sha l l  co t t s i c l c r  cap i ta l  eo : t s .  l - ' o th  c i i r cc t  and  ind i l ec t :  annua l  opc ra t io r r s  i rnd
t l a i n l c n a r t c e  ( O & l l ) c o s t s :  i u t d  p r e \ c n t  n o r t h  a n a l v s i s  ( o r  n c t  l ) r e s c l t t  r , t l i r c ) o l ' c o s t s .

5 t i t tc  . \ccc[) t i ]ne c
' l ' h i s  

sha l l  eo r t s ide t ' t hc  i ssL tes  und  eoneerns  tha t  the  s t l t c  n ra \ ,h i r re  i ' cua rd ing  each
l t l t e t ' l t l t t i r c .  

' l ' h i s  
e  r i t c r ton  r "  i l l  be  c ra lua tcc l  t h roushoLr t  t he  c le  r c lo l l n rcn t .  sc lee  n ing .  aud

c ra lua t io r t  o l ' u l t e rna t i r cs  hase t i  ( )n  eonuren ts  i t nd  iu l l r r t  r cec i r cd  l l ' on t  thc  Wl )N l t .

( 'or l rnrLrni t  r  Aeeer-r tanee\,

\ p e t  l ' r r r .  l r r e  .  l r n r l  l l  l  S .  I  I  ( '
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r . .  
' . !  \  j i  I  . . . , . ,  

r , , , .  I  . , j . . r . . . r  1  I

' l - l l i s  
i r l r ( ) l \ e \  a l t  c ra l t t a t i on  ( ) l ' i \ \ L re \  and  eonec l ' ns  the  l l L r l l l i c  n la \  h i t \ c  resa rd ing  e i i ch

I t l t c r r ta t i r c .  
- f h i s  

e r i t c r i o t t  r i i l l  be  e \ i . r l ua tcd  th roughoLr t  t hc  dc rc lo l l ruen t .  \ r r ccn ine .  anc l
e  \a lua t i ( ) l t  o l ' a l t c rna t i r cs  hase t l  ( ) l l  c ( ) l nn t rn i s  l l n t l  i n l t L r t  reec i red  l l . on t  l hc  l ru l t l i c .

9 . - t  \ l on i to re t l \ a tu ra lA t tenua t ionEva lua t io r r

l Jeea t t se  t t l r ) l l i t ( ) red  t ta iu ra l  a t tenLra t i ( )n  t \ ' 1N , \ ) i s  l l r opo :c t l  l s  an  c l cn ten t  o l ' a l l  sL rgges rcc l
r c t t t ed t i t l  oP t ion \  a t  l J . ' \ nn l ) .  an  c \ l r l L ra t i r )n  i \  nee r \ \ l r ' \  t o  i i l L rsL r i l t c  tha t  MNA h l r s  I  r caso l tah le
p ro l - r l b i l i t - r  o l ' r ' cs to r ins  thc  g rouu t l$  a i c r  to  the  e  x l r )n i .  p rac t ieah lc .

\ ' l \A  re l i cs  o l t  l t i t t L t ra l  a t t c l t L ta t i ( ) l t  l ) r ' ( )ee \ \ c \  t o  aeh ic rc  r cn tcd ia t i on  gb jcc t i r cs  yu i t i t i n  i l  t i l l e
l rantc that  is  rcasonahle eonr l tared io 1 i1. , i  o l ' l 'ercd hv othcr-ntorc l rc t i rc  n- lc th()r ls .  

' f i rcsc 
l tatural

i t t t c l l ua t io t l  [ ) t ' oce  \ \ c \  i r t c lL rde  a  ru r ie t r  o l ' ph ts i ca l .  c l t cn i i ca l .  o r  h io iog ic i i l  p r t r cess , - : s  l ha t  i l c t
r i i l ho t t t  h t t t r l a t l  i r l t e r ren t io t t  t o  t ' ed t tec  thc  t .uass .  tox ie i t , r .  r t roh i l i t - r .  ro lun - i c .  ( ) r  e ( ) l i ee l t t r l r t i on  o l '
eo l . l t i t l l l l l l a l l t s  i n  9 r ( )L l l l d \ \a t c t ' .  

' l - hcse  
in -s i i L r  l ) l ' r l ee \se \  i r re l r rde  b todcgr i r t l a t i on .  d i spe r . t - i on :

d i l r r t i o r l :  so rp t i o t l :  ro la t i l i z i t t i ( ) l t :  r i r d i ( )ue t i r c  deca , r :  and .he rn i ca l  o r  h io lo l i ea l  s tah i l i z : t t i on .
t ran \ I  ( )n la t  i on .  o r  t l es t rL rc t i on  r I I '  c t l n tami l l an t  \ .

\ a tL t r l t l  ; - t t t c l i t t a t i o l t  P r ( ) cc \ \e \  t , rp i cu l l i ' ( ) ccu i ' a t  a l l  s l t cs .  bL r t  t o  ra r r i nc . i eg l r res  p l ' c l ' l ec l i ycpess

dcpct td i t i "  o l t  the t ) [ rcs at t t i  eol tcc l t t t ' i r t i ( )1s () l  e1;qtai t r ipLi l ts  l l lcscl l t  apd l1-re l thr ,s icui .  chcnr ieal .
I t l i d  h io los iea l  eh i t rae te r i s t i cs  o l ' t hc  so i l  and  g rouudr ,va tc r .  N l t r t ra l  a t i cnua t i t )1  I ) r ( )ecs \cs  u t i t \
I ' ed t l ec  the  po tcn t ia l  r i sk  l t osed  bv  s i t c  eon tan r iuan ts  i n  th rcc  v r ,a \s :  ( l ) ' I ' r aps l i r rp t ; r t i ep  t t l '
e0 r ' t t an r ina l j t ( s ) to  i t  l css  t0x i c  l i r rn t  t h |o i r !h  t l cs t t -L rc t i re  p l ' ( ) ccssc \  such  a ,  l t i r i l e ! rad i r t i r l n  0 r -
ab io t i e  L r l t ns l i r r t t l l t l i t t t t s :  (2  )  l { edL rc t i o l t  o l ' e  on tumin t l r I  e  one  e  n t ru t i o r i s  u ,he  l cbY  p r ) t cn t ia l  cx l l ( ) sL t r c
le  r c l s  n ra r  be  reduec t l .  unc l  ( - l )  l t cdL rc t i on  ( ) l  e ( )n tamrnan t  n roh i i i t v  and  h i t x i ra i l ab i t i t i , t h ro r ig l - r
sor l ) t t ( )n ( )nt( )  thc sr i i l  ( ) r  roe k matr i r .

. \ eeo rd i t i g  to  the  L 'S I : l 'A  (OS\ \ ' l : l t  l ) i l ee t i r c  9 l (X ) , - l - l 7 l ' 1 .  \ , lNA  ean  l )e  eons i t l c re t l  t o  bc  an
a l t c r t ta t i re  n l ca l t \  o l  i t eh ie r ing  rcn tc r i i a t i on  ob . jec t i r cs  tha t  n tav  hc  ap l t rop r ia tc  l i r l  s i r cc i l ' i c  s i t e
eireunrst i tnccs u,herc i ts  usc l t . leets the ul tp l ieahlc st l tLr tor \  Lut t l  re sLr latorv r .ccFr i rcnrents.  As thcr .c
i s  o l ' t c t t  a  ra r i c l v  t t l ' t t i c tho t l s  l ra r l l h l c  l i r r  aeh ic r ing  rcn rcd i l t i t l n  oh . jec t i vcs  a t  an1  g i r cn  : i t e .
\ '1NA Ir . ia-r  be cral l tatet l  ant l  eonrpared Io othcr  r iable r -enrediat ion nicthot ls .  As 1-rroposcd in th is
r \ l  S .  \1 \A  i s  o t . t c  c ( )mponcn t  o1 ' thc  to tu l  ren rc t l r .  I t  i s  usc r l  i n  eon junc t ron  u , i t h  ue t i i c
rc l l l cd i i . l t i o l l  i t s  i t  f  o l l o * -uJ t  mca \L r re  tha t  \ \ i l l  be  n ion i to red  und  eonrpared  w , i t h  cxpce ta t i ons .

\1 \A  has  sc re ra l  po1g111 ia l  a t l ran tasc \  i . rnd  d i :a t l t i t n tage \ . : . r r ) r l  t hu \c  i ' ae to rs  shoLr ld  he  c l r r c l ' u l l r
eo r l s tdc rcd  t l t t r i t t g  s i t c  ehar le tc r i za t i on  an r l  c ra l i ra t i on  o l ' r cn tcd ia t i on  i r l t e r l l r t i r cs  bc l i r r c
sc l ce  t i t l g  \ l \A  a \  the  rc lncd ia l  i t l t en ra t i re  .  I )o t c r r t i u l  a t l ran ta \ . l cs  o l 'V INA inc lL rde  :

'S t t t l l e  t l a t t t ra l  ; . t t t enL t ; . t t l ( r l t  I ) l ' ( )ec \ \es  n r i : t , \  r ' cs t r l t  i n  i n -s i tL r  t l es t I t r c t i 0n  r ) l  c ( )u t i u t i i t t a t t t s .

.  Less  rn t r r r : i on  as  l c *  sL r r l aec  \ t r r r c tL l r r \  a rc  r c r l u i l ' e r l .

S p e e  l ' r o .  l r r e  .  r r n r l  I ]  I  S .  I  L ( '
Se  pre  n i l rc t  io  l  I
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|  
(  i r , ' 1 1 s 1 , 1 r , . , r t . r  l ( . . r r r r . r l i . r l  1 q , , r 1 s f

l l i r c l r : c r  Ar r r r r  . , \n r rnur r i t  io r r  l ) l l rn t
) . .  \ i  \ i ; i  r . . . r i . . l |  j . i  , .  i ) . ,

' l ) o t c t l t i a l  l i r r  ap l t l i ea t i o r t  t o  u l l  o r  pa r t  ( ) l  i l  g i \ en  s i te .  t l c ; r c i t t l i ng  on  s i t c  cond i t i ( ) r ' l s  Lp rc l
r c rncd ia t i on  ob  j ce  t i r  cs .

' L ' s e  i t l  e o n l t t t t e t i o r t  * i t h .  ( ) r  i t \  a  l i r l l o r i - u 1 r  t o .  o t h e r ' ( a e t i r c ) r e n i c c i i a l  l t . ) c i l s L l r c \ :  a n d

' l ' o te t l t i ; l l l r  l o r r c r  o rc r i t l l  r en red ia t i on  eo \ t s  th l r r  t hos t r  i t \ \ oc ia ted  r , r ' i t h  ue t i vc  r cn rc r l i i r L ion .' l ' hc  
po te  n t i a l  d i sac l ran taee \  o l '  \ , 1 \A  inc lude  :

' [ . o l l sc r  t i t t t e  l l ' a l t t es  l ] t a \  be  rc r lL t i r c r l  t o  aeh ic rc  l en red ia t i on  o l - l . j ce t i r c \ .  eoml )a led  to  ac t i \ c
|e  tDcd ia t i t r l l  n le  J \u l ' e  \  . l [  ; . r  r l \ e  t ]  \ l i c :

'S i t c  eharae tc t ' i za t i o t t  i s  cxpce ted  Io  hc  n ro re  e ( )n tp l cx  and  cos t l r :

.  Lon r - t c |n l  l l e r l ( )nnanec  r i l o r . r i l o r i nc  $ i l l  be  r cqL r t red .

' l t l : t t t L t t i o t ta l  co l t t ro l \  I n i - l - \  be  r teecssar \  l ( )  e l t su le  l onS  tu i ' n t  p t i ) t cc t j ye l tes \ :

' l ) o t c l t t i t l  e r i s t s  l i u ' co t t t i t t t t ed  e t i l ' t t u t . t i i r t u t i on  n r ig r i r t i u l i .  and /o r  e ross -n i cd i i l  t l ' i i l t \ l ' e r  ( ) l '
e  (  ) l t t a ln l  na l t t  s :

' l ' he  
re lL r la t t ) r - \  a l t d  y to l i e , r  l l ' i t n t c r i r r r ks  I ' o r  eo r rsc t i r t ' ae l . i ons  L t r l de r  the  I t ( ' i t r \  pn l r l an r  ha rc

hcc r t  cs tah l r shcd  to  i n r l t l cn ten t  thc i r  r cs l tgc l j r c  s tL r l "L r tu r ' 1  n ta i td : t l r :S  i u ld  [ ( ]  p ! - ( )n t ( ) t c  thc  sc l cc t i on  o l
teeh t t i e l t l l - i  de l ' cns ih l c .  c t tns i s te t t t .  a l t t l  cos t  c l ' l cc t i re  so lu t i ons  l i l ' t hc  e leunu l t  9 l ' cen t i i l r i p l t cd
niccl i l t .  

' l -he 
\ \ ' l )Nl t  and l : l )A rcctx ln ize \ ' lNA ntal  bc i rn i t l )pr 'opl ' i t r te fcnl r :d iat ion oyt t ion l i r r '

eo l l t l t l l l l l l i t t cd  so i l  l t nd  g r t t t t t r l u l t t c t ' unc l c r  ec r ta in  c i reunrs t l rnecs  ( i . c . .  Na t iona l  l ) r cs to /J i r r vn  o l '
L a k e  l l a l l i c  t .

Ke-r  l l r rncip lcs ct tnsidcred dur in!  sc lee t ion ol ' thc t lAAn l '  srounch.r ,atcr  rernccl ia l  n.ru i tsurcs.
rne  l i r dc :

'So111gg eot i t t 'o l  t t tca\Ltrcs shoLr ld usc t rc i . r tnrcni  Lo ut ldress " l t r inc i l ta l  thrcat"  \ \ i - r \ tcs wirerc

J r l ' i t e t i c i l b le :  i t l l d  e l l g i l t cu r ing  c ( ) l t t r ( ) l s  l o l  *us tc  th i i t  nosc  l i  t ' e la t i i c l _ r ' l t l *  k tng - t c rn i  t h rea t .
o r  r rhe re  t rea l .u l cn t  i s  i n r r r rac t i cab lc .

' ( ' t , r t t a t t t i r t t t e ( l  g r ( )Lu td*a te r  shoLr l t l  bc  re t r r rnec l  t o  hcnc l ' i c i a l  L rses  r . rhc r -evc r  p r i i e t i eab lc .
r . , i t h i t l  a  t i l r t c l ' r l n te  tha t  i s  re i t so t ' t l t l r l c  r i ren  the  pa r t i e  u l r i r  e  i r cL rn ts lanccs  o l ' t he  s i t c .  When
I 'e \ to r l t t l o l l  o l  g r t t t t r l dw i l t c r  i s  no t  1 ' r t ' i r e t i eub lc .  p rc ren t ion  o l ' l ' L r r t l r c r  i l i ! , r a t i r i n  l l ' t he  p iun te
i t l t d  cx l l osL l l ' c  t ( )  t he  e  ( )n tan i i na ted  g ro i rnc l \ \ ' i . l t u t '  i s  i n tpo r tan t .

' l ' hc  
t l e t c r r l l i r l a t i o t l  o l ' *hc thc r  \ ' lNA  i s ; . rn  l i 1 t1 ' r rop l i a te  re  n tc t l , t  l i l r  g roL rn t l$a lc r  i s  l - , ased  ( )n  the

I o l l o *  i r t g :

.  .1t ' t  t l t r  t t tnt tuni t r tur t \  l ) t ' ( ' t t ' r t r  i t t  t l tL,  ,qrot t t t t l r . ' ( t t ( t ' lv i t t ,q a. f f i ' t  t ivel . t  t ' t 'n tL 'L l iuteLl  l t t  t t t t t tu. t t l
( t t t ? t t t t ( t t i ( )n  l ) t ' oq7 '5 .5q ,  1 . /  S tL r t i i cs  i n tes t iSa t in : l  na t r r ra l  a t t c t rL t t t i ( )n  i n  the  l ) l l ( i l ) l L rn re  i r t
l J , ' \ ; \ . ' \ 1 ' } h a r e  p r o r i d c d  c r i d c r t e c  l h a t  l ) N J ' a n c l  V ( X ' s  a r e  n l t u r a l l \ , u t t e n L l l i t i l t c  i n  t h c

S;re t  l ' r r , .  l r r r ' .  . rn t l  l J  I  S .  I  I  (

S e  p t l ' 1 1 1 5 . ' ,  r 1 1 1  i
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!, i  r  1y1.1 r i  11g 1{1 q9i lr l l  SI ruregr
I l i r d t : c r , , \ r r r r r ' \ n t r r i u n i t i o r r  I ) l i r r r l

)

s t tbs t t r l ' aec .  The  DrL t . f t  
- l - a t  

l t t t i t ' t t l  Re l t r , t ' t  , \ : t t t i r t ' t t l  , . \ t t t , t t t t t t t i o r t  S t ' t ' L ' t ' t i i ny  S t t t l t ' . 1 ' p r  tha
Pt ' r l t c l l L t t t t  B t r rn i t rq  ( i n , t r t t t l ( s tone  &  \ \ cbs tc r ' .  AugLrs t  l r l 99 )  s ta tc . \  rha t  h io l t i ! i ca l
dcg ra t la t i o r t  o l ' l )NT  t ras  e lea r l , r  d r : r r rons t ra tcd  unc lc r  thc  ox i c la t i \ c  e ( )n r l i t i on : ,  t ha t  cx i s t  i n
thc sLrhsLtr l 'aec.  bLt t  t t thcr  proccsscs are rcdLrcing thc VOC coptant inal t  prass bascd ()n thc
concentral . i r lns o l 'chlor i r tatcd solr  ents in thc sroundw'ater .  which c lccreasc orcr  hot l r
distancc I'rt lm the s()urcc arca and or,cr tirlc at cach ltt i it ir lrr sanipicd.

. ,4re the corttttttt irtLutt l)lrrn(\ .srultle untl rhte.s thc ytentitt l e-ri.st l in.the ent,it itttnteiittt l
trtrtt l it ittrt.s tlut inlluen(( plrune .srubilin'tut t ' lutnge o\'(r t ime'/ Ovclall. the r,rr.ce
contanl inal l t  p lLt tne s arc stahlc.  and thcrc arc no potcnt ia l  concl i t igns that  wgglc l  chance th is.

.  ( ' o t r l L l  l t t u t tL t t t  l t eu l t l t ,  l r i nk in ,q  t \ ' ( t t ? t ' . s t r1 t1 t l i e : ,  o t l t e r  e ro t t t t t l n . t t t e r , : t u . j t t c t ,  n . ( t t (1 . \ ,
( ( ( ) \ . \ ' \ l ( n t . t .  t a t l i t t t e t t l . t ,  t t i t ' ,  r t t ' t t l l l e t ' ( t n . i t ' r t nn t r ' t t t t t l  r uso t tn .e .s  l t e  t t t l i . t t . se l t .  i t i i l s t t t , t ed  t t . s  L t
( ' ( ) t t . \ ( ( l ! ! ( t t t t  r t . f  selet ' r l r lq,U,V{ t t :  t l tL '  t 'entL ' t l iu t iot t  t t l t t i r t t i l  N9 t l thc;  recc1)t ( ) rs c()L l lc l  bc
adrc rsc l r ,a l ' l l ' c ted  b1 ' con t inu ing  to  a l l ou 'MNn to  occL l r .  (Scc  conccp tua l  s i i c  n l i c le l . )

'  ( ' t t t t l t l  t l t t '  t ' t t t ' t ' t ' t t t  t t t t t l  l tnt . iet  tet l  L let tut t t t l  . f r t r  the t4 l l t ,c tet l  re\( , t i t ' (  (  pt ,er  l l tL,  t iy te l ter i t td t l t t t t
l l t t  ra r r t t t l . t  w i l l  r e rn t t i r t  i t t  t f t t ' t t  t l t L tn .qe . /  

' l ' r ' ans l ' e r  
o l ' I JAAAI )  to  o thc r  ( )w l te i ' :  i s  no t

e x l lceted to i l tet 'e i tse gr t tund* 'atcr  L ls i lqc r i ' i th in the instal lat ion bounclarr .  Adcl i t ional
rcs idcnt ia l  dcvclopl t tc l t t  i \  I t ( ) t  cx l lcetcd to s igni l ' icant lv  increasc gr t , .Lrndr,vatcr  u\c \ iu
p r i ra tc  n ' c l l s .  Aba t tdo t t t r t e r t t  o l  p r i ra tc  wc l l s  l i r r  i ne lL rs ion  in  i t  n r r - rn i c i l i a l  warc r  sys1c l t
*o t t l t l  dee rcase  c l c t t t i t nd  o t t  t hc  r r t ' und*a tc r  i n  thc  a rea  o l ' t hc  re lnc t l - r , .  

' t ' he  
r csu l t i ng

t 'c t lLtect l  t l r i tv 'ut lorrn a l ' tcr  pr i r i t te \ \e l i  abat tdont t tcnt  is  l tot  ant ic i l )atcc l  to s igpi l ' ieal t l i ,a l ' l rc t
p lu r t re  d rnan t ie  s  t l r  cond i t i t l ns .

' l l ' i l l  t l te t ' t t t t l t t t t t i t t t t t i r tn ( . \ ' ( t ' t  u l ( ) t ! .g- l ( t 'n t  t le t r i t r t t 'nr t t l  input ' t  t t t t  t^ ' t t i l r t l t l (  v ' r t ter .st t1t1t l ie . :  ot .
t t t l tar  t ' t t t ' i t 'o t tnt t 'n t t t l  t 'esot t t r r ' . r . /  No.  noI  i t \  lonl  as thc prrh l ie [ ,atcr  suplp lv is  arai lablc w,r th
thc n 'atcr  rcsr)Ltrce\  located ar i r , r  lhrnr  the plLrnre i r rea\ .  

' fhe 
: t rorrnt lwatcr  c l tn s l i l l  hc Lrscd

l i l r  acr ietr l t t t ra l  pulposes.  Nrt  other enr i ronnrcntr l  res()Lrrees u,ould bc 1l l 'ectcd.

.  I :  l l te  e. t t i t r t t t tet l  t i t t t t / t ' t t r t t t  t t . f  , l l  N.4 t t r ! t t t l i t t t io t t  t ' ( ( t \ ' ( )n( tb le t  r tnt l t t t t .cd t t t  t i t t t r . f i . t tnt ( .s
t ' t ' t l t r i ret l . f r t r  t l t t  ot l rat ' ( t ( ' t i t ' (  r r t t t l tod.s ' /  \ 'cs.  t l " rc t r thcr  rcr-uer l ia l  opt ions cgnsi t le lcd a1r:
t i r t t e  l ran tc  conr l t i r rah lc  as  thcv  a l l  i nc lu t l c  \1 \4 .

' \ l ' l t t t l  i :  l l te  t tLt t t t re ut t t l  l i .s t r i  l t t t t ion t t f 'sr i tu-r ' t ' \  ( ) l  ( ( ) t t t ( t t t t i t t t t t io t t  t t t t t l  l t tn,e t l t t 'y t '  t l t t t - t 'e . t
l t e t t t ,  t t t  t  L t r t  l ' ; ( ,  t t l eq t ru te l t '  t o t t t n t l l t t l . '  A l l  t h ree  o l ' t hc  sou lccs  9 l ' t hu  egp t l r l r i p iu r t  p lup res
l - i l r c  l ' r ecn  adec lua te l v  i n r  es t i ga ted  lnd  ren tcd ia tcd .

'L) t t  t l tc  re.sLr l t i t t .< t t ' t t r ts . ! l tnnt t t i t t t t  l tnt l t t ( t \  ! ) t ' ( . \ (n l  ( t ,?t ' ( ( t t ( r  r i  * ,  t l t te to i i t r . t . t , t ts( t l  to. t i i . i t t
( t l k l / ( ) t ' t t u t l t i l i t t .  t l t t t t t  t l o  t l t (  ! ) ( t t ' ( n t  t t t n t t r t n i t t t u r l r . /  N0 .  thc  h rcak t lo rvn  p r t t c l i i c r s  p rescn I  n ( )
g l ' c i t t e r  r i sk  tha r t  t he  l t a rcn t  eon . t1 ' roL rnds .  V in t l ch lo r i i l e .  l  poss ih l c  i cs r r l t  o l " f ( ' l :  r . cdL re t i r c
t l eeh lo r i t l a t i o l t  has  t t t t t  heen  t l c t cc tcd  in  an - r  rnon i to r in t  l r , e l l ' .  l l asc r - l  on  the  hca l th  i t d r i so r . l
l c r c l s  d c r c l o p e t l  h r  t h c  \ \ ' i s e o n s i n  l ) e p u r t n r c n t  o l ' l l c a l t h  S c r r i e c s  ( l ( X ) 8  a n d  2 0 l l ) .  t h e
I ) \ ' I ' h rc l k t l o * l t  l t r odL tc ts ; - t r c  l css  t r r x ie  than  thc  pa rcn t  l )NT  i son tc rs .  OLr ts i i l e  9 l ' t hc  a rca

Comment [JT65] :  This  s tatement  does not  seenl
consis tent  wi th  the cTtT data/ l igures

C o m m e n t  [ J T 6 6 ] :  l h i s  s r a r e m e r r r  a t s o  n o r
s u p p o r t e d  b y  t h e  d a t a  f o r  C l  E T  a n d  D N T .  I n  m y
o p a n i o n ,  a  s t r o n g  c a s e  f o r  p l u m e  s t a b i l i t y  h a s  n o t
been made,  though I  concur  that  provk l ing re l iab le
water  supply  to  known potent ia l ly  af fected users is
a reasonable approach to c lose the exposure
p a t h w a y .

Co-mei t  [JT68]r  Has rhe wDNR atready
desrgnated specia l  construct ion requi rements for
f l e w  p r i v a t e  w e l l s  i n  t h e  a r e a ?  D o e s  t h e  f i n a n c i a l
cost  pro ject ion for  the selected remedv address
how future (new) connect ions to the publ ic  water
s u p p l y  w o u l d  b e  h a n d l e d ?

Spet  l ' ro .  l r re  .  iu t t l  I ]  I  S .  I  I  (
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!,j1u r t rl 1 11_e1 l!,1.'9 1{ :sl111gL'
l l i r r lgc r , \ r r r i r  .A- rn rnur r i t io r r  I r l l r r r t

\ 1  \ : ; j  '  , r i .  1 1  i r .  l

sL l r roL l l l d i l l s  thc  I ) l i ( i a r t t l  l ' l i ( i  u l s te  p i t s .  e l c r ,a ted  eoncen t r l i i ons  o l ' l )NT  b rc tkc l t xvn
pr ( )dL lc t s  h i t r c  no t  l - r cen  Jc tec ted  in  c i thc r  rnon i to r . i u r :  uc l l :  o r -p r - i l a t c  i i c l l s .

' ' ' \ re t l r tn '  r t l iu l t le  s i te-s;1t t : r ' i . f i (  tn((  l t ( t t t i \nr :  Ln ' t r i l t tb le. fot '  i t r t l t lentent in,q in ' , r i t t r t iu t t t t i
( ' ( ) t t l t ' ( ) l \  ( t : . . 1 . ,  : t t t t i t t , q  t , r t l i n r tn t ' es ) ,  t t n t l  i s  t t t t  i t t s t i t t t t i o t t  r ' ( . \ l ) ( ) t t . \ ' i b le , fo r  the i r  t t t o t t i t t t t - i r t , q  r t r t l
r r t . f r t t ' t  et r t t ' t t t  idet t t i l iu l ; /c . /  \ 'es.  there r i i l l  t - rc rnunic ipal  ordipalccs iurd deed r t :s t l ic t i .ns
l i n r i t i ns  s roundr ra tc r  usc  in  t i r c  a l ' l ec tcd  l r cas .

I t  sho t r l t l  bc  I t o t c t l .  t he  Ar t t t r  r i  i l l  r c ta i r t  I ' espons ih i l i t , r  l o i  i he  g loL rnd$ 'a tc r  e t ;n ta l r t i l a t i gn  t l u r i pg
\ l \ - \ .  l ) t t c  to  t t t l ee r tu in t r  as roe ia te t l  r i i t h  the  l )o tc l t t i i t l  c l ' l l . c t i vcncss  o l 'N {Nn  to  n rcc t
re r t t cd ia t i o l i  oh . iec t i r c \  p ro tee t i r c  o l ' h r t t t t a l t  hca l th  i u td  t i t c  cnv i ro l tp rcp t .  f t )p ! - te l ' 1 t  pg r l i yp1 l l i 111gg
t l l o t l i t o t ' i t t 1 l  

" l i l l  
bc  a  l ' Lu tdan ten ta l  con rp r ) l l cu t  ( ) l  t hc  MNA ren tc i l _ \ .  Opcc  the  rcp ted t ' i s

i n ip l cn rcn ted  an t l  t hc  c l ' l ' i eae r  o l 'N , l \A  i s  dc r r i ons t ra ted .  the  Army  w i l l  pL r rsL ic  case  e lo -u rc .

9 . 5 ' f e c h n i c a l  I n r p r a c t i c a b i l i t r

' f hc  
ob jcc t i r c  o l ' t he  gn rLu td \ \a le r  ren red ia l  ae t ion  i s  to  p ro tce i  hL i rnan  i r ca l th  h r ,p re  ren t in !

exP()sLlre o l 'eont i t t l i i t tatcd groLtnd* l ier  l loni  l t r \AAl ' } .  to rcst(x 'c  grrr t rndr. r , l t t : r  t ( )  thc extc l l t
p rae t te i tb l c .  and  r l t i r l i t l l t zc  the  i t t t pac t  t l l ' t l t c  e t r t t a ln in l i n t  p lL rn tes  ( ) l t  t he  e r t r i rep r l c l t .  

' l ' o  
l t ec t

t l lcse ! 'oals.  rcr t rcdia l  act ions at  lJAA,, \ l )  harc addrcssed st turec i i rc i ts  i - rn l i  thc assrr ia lcc l
eo l l t i . l l l l l l l a t l t  p l t t t t l es .  a t t c l  rep laecd  a l ' l ' cc t cd  p r i va te  c l r i nk i r :g  wa tc r  r i ' e i l s .  A t  thc  l r l i ( i l t l up tc .  t hc
IR \1 i \ { l l { \ ' 1  I r t rn t l t -a l td  t t ' ca t - teeh t to loS- r  has  bccn  succe  ss l ' L r i  a t  cap tL r r i n ! r  eon ta r } } i nan ts  i n
g ro t t l l d$ i t t e r :  h t tuc rc r .  t h i s  tech t t t l k rg r  i :  n t l t  l r l - r i c  t t l  r en t ( ) \ r r  t hc  ncccssar l , i i r r roun i  o l '
e ( ) l l t | un ln i - i r t I  r - I l ass  l ' r on l  ! r 'U t r r r t l $a te I  to ;1c1 ]1a '  a  thc  cxpec t i t t i t l n  t l l ' aq r r i l l ' r  rL ' s t ( ) ! . i l t i o l l  t r )
bene  l ' i e ia l  L t scs  ( sa lL 'd r ink in !  \ \ a t c r  \ ( )u rcc t r i i t h i r ,  r ' casonab lc  t i n rc  l l ' an tcs .  l : r cn . , r ' i t h  a
l l L t t l l p tnd t t ' ca t l l l cn t  ra tc  ( )1 '3  n l i l l i on  Sa l lons  pe rda l ' .  t hc  I l tM /N4 l l {M  gp iy  addrcsscs  i l hgu t  i r
t h i l d  o t '  t he  e  n t i r c  I ' l l (  i  p lume .

I - i r l r i t a t rons  t l l ' p t t t t l p -and- t r ca t  techno l0g , r  l o r  rnan \ '  ! roL rn t l ' , r , a t c r  c ( )n ta ln inanL  see  na r i i l s
h a r e  h c e n  v r e l l  r e e t ' g n i z c d  s i n e c  t h e  l a t e  1 9 8 0 s  ( A l : ( ' . 2 ( X ) - l t .  I ) c s p i t c  a d i a n e e s  i n  i e e h n o l o g i c s
I t l l p l i eab le  t0 l l t ' oL t t l t l r \ a te r  r cn led i ; . t t i on .  aqLn l ' e r  r cs to ra t i on  l i r r  s i t cs  w i th  conrp lcx  gcp l1 rg re  l u t t i
e ( ) l l t a l l l l l l i l l l t  cha rae tc r i s t i es  i s  ra re l - r  aeh ie rc t l .  

' I ' echn iea l  
and  rcg r r l i r t ( ) r - \ , con lnun i r i cs  gcn t : ru l l v

a ! r cc  tha t  r c \ t ( ) ra t i on  o l ' g l ' ou l tdwa tc r  i . r t  e ( ) rn l l l ex  s i t cs  l i kc  l iAAA l ' i s  t cchn iea l i r , rn t J r rae t ieah lc .
J 'hc l ' e l i r r c .  i t l t c t ' t t a t i vc  e  l e ; l nup  s t ra tcs ie \  n rus t  bc  cons ide lcd  an t l  i n rp l c rncu tcd .  I i r l 911a t i9u
eo t t ta inc t l  i n  th i s . \ l jS  de t l l t r l l s t ra tcs : t ch ie  r i r t e  the  re rnc t l i a t i on  loa l  l i r r  t hc  eonLan t ina tcc l  aqLr i l ' e r
at  IJA. ' \ . \1 ' }  throt t t th gro11n{1vi11cr t reatnrcnt  a lone is  tcehnical lv  inrpr i tet icuble l l 'or-n i rn
e  i rg lnce  nng  pc l ' \ l ) ee  t l  \  c .

9.6 Al ternat ive I  -  IRNIAIIRNI Treatment and l , loni tored Natura!  At tenuat ion

L  I rdc r  th i s  a l te l - l t u t i r c .  g rou l td$a te r  c \ t rae t i ( )n  and  t r cu t i l t cn t  t l l ' t he  I ) l t ( i l t l L rn re  i ns i c i c  thc
l lA . , \A l '  boundar i c :  uou lc l  eo r r t i uue  as  eu r rcn t l r  oDcr -a t i ng .

J 'he  e  t t r re r l t  J l ' ac t i ee  t ' l ' n to l l i t o rcd  na tu ra l  a t t cnL r i r t i o r t  uoLr ld  c r ;n t i r i L re  l i l r  t hc  o thc r  apcas  9 l '
g ro t tnc l *  i l t c r  co t i e  e  t ' l t .  i r t e  l t rd in \ r  t hc  I ) l J (  i  a t td  ( ' cn t ra l  I ' l un te  s .  Lonr - te  rn t  r r i t l n i l . o r i ng  o l '  t he

S p e t  l ' r o .  l n e  .  l u t d  I t  I  S .  I  I . (
S e p t e r n h e r  l ( t I  I

Comment [JT69] t  I  was surpr ised rhat  rhe
e a r l t e r  p o r t i o n s  o f  t h i s  d o c u m e n t  d i d  n o t  s p e c i f y  t h e
typica l  degradat ion pathway and breakdown
p r o d u c t s  t o r  t h e  p r i n r a r y  c o n t a m i n a n t s  o {  c o n c e r n .
This  paragraph helps,  but  lacks speci f ics.

commei t  l r tzo l :  iv r ,  lhe burk or  ur ,  .o*menr,

on are Al ternat ive 3,  wi th  few or  none on Al ts  1 and
2  ( i n  t h e  i n t e r e s t  o f  t i m e ) .  D i d  S p e c P r o  c o n s i d e r
barr ier  systems for  the three p lumes,  to  just  ke€p
t h e  l o w e r  c o n c e n t r a t i o n ,  d o w n g r a d i e n t
contaminants f rom reaching pr ivate wel ls ,  or  is  that
inef fect ive for  these contaminants?



. \ l l e n r i t l l \ e  I  e l r i h i l r t r  S t u d r

I  
( ; r r , u n \ l \ \ i l r e  r  I t r , r t r e J r l r l  S 1 1 r r r e 9 y

l i l r d g c r , ' \ n r r r  A n r r n u n i t i o n  I ' l ; t r r r
\ t  \  l , :  : , : t r , . , 1  r , ,  . . .  l l  I

g l ' ( ) t t l l d \ \a t c r  and  rcs idc l t t i a l  ue l l s  to  en \L r rc  th i t t  r cn rec l i a t i on  i r r )d  n i l l L t r i i l  a t t cnu i l t i ( )n  i l r u
p11)Src\ \ i l i9  t0$ ard re gLr lator \  s t i l l td i l i , . l \  \ \ 'ould e ( ) l t t iuLtc.

l ' e r i o t l i e  ana l r s i s  o l  ! t r ( ) ru t r l \ \ i r l . c r  (n t ( ) l t i t ( ) r i l t s  uc l l s  and  p r i \ a t r . \ \ c l l \ )  l i , oL r ld  n leasL t rc  the  s ta tus
o l  t hc  e ( )n t l l l l i t l a t cd  g roL tnd \ \ i t t c r  l l l u l l l cs .  dc tc rn r in inc  r i , hen  concen t ra t i ons  ha \c  dce rcascd
hc lo *  ( ' hap tc r  \ l <  l l 0 .  \ \ ' i s .  A t l rn .  ( ' o t l c .  s tundards .  , , \ l ' t c r  \ \ ' l )N l {  s tand iu 'ds  a rc  n te t  i l t  t hc

l l o t ' t i o r l  o l ' t he  I )13 ( ip lun rc  l oe r te t l  i ns id i  t hc  l iA r \A l )  h r t rnc la r r , .  t hc  l l tN , l / \ 4 l l t iV I  uou ld  be  shur
t l onn .  ( i round*a tc r  n ton i to r ing  r i oL r ld  c ( )nL inuc  l i r r  sc rc r i t l  ) ea r \ .  n ton i to r ing  thc  l r l lG  l l l L rn rc  to
e  n \Lu ' c  s tah lc  ( ) r  r cee r l i ns  e  ( ) l t d i i i ( )n \ .

Overall Protectiott of Human Ilealtlt und the F.nvironment

- l ' h i s  
a l t c r r l t t i r e  r i ouk l  eon t ro l  an t l  l i r r r i t  t h , :  n r i s ra t ron  o ! ' t hc  t rn -s i te  l ) l l ( i  p lun ic  on l r .  

' f he rc  
i s

I )o  eap t t l re / t r c l t n rc l i t  l t l a l t t t ed  l i r r  t hc  o i ' l - s i t c  l )o r t i ( )n  o l ' t hc  I t l l ( i  p lL rn te .  Thc re  i s  l l : o  i ro
ea l l t L t re / t rea tn l c l l t  p la l t r t c t l  l i r r  t he  l ) l i (  i  p lun ie  o r  thc  ( ' cn t ra i  l ) l u rnc .  Monr to r ing  o l ' ; ' r r i va tc  r i , , c l l s
*o t t l t l  eo t l l i t l L te .  a l td  p r i ra tc  uc l l s  *o r i l d  i re  r cp laecd  i l ' i r  pe r : i s te l t t  cxeeedancc  o l ' a  ( ' hap tc r  N l {
l -10 .  \ \  i s .  : \ d t t t .  ( ' t ' dc .  l :S  i s  co r t l ' i nne t l .  ( ' o r t t a r r i nan t  eonecn t l ' u t i r rns  u rc  n rcche tc t i  t t l  t l cc rcase
th rouuh  I t i l t L l ra l  a t ten r ra t i t l n  l ) l ' ( ) r ' t \ \ e \ .  l j l sc t l  o l t  t hc : i pp l i cab le  sc i cn t i l ' i e  l rnc l  r cgL r la t t i r y
i l t lor t t tLt t io l t .  the rcsidLral  eont l rn inant  p luures do not  ld ' r 'crscl r  l i l ' l 'eet  reccpl( ) rs in thc
e  n  \  i r ' ( )nn rc l l t  (  \ e  c  Sce  t i on  ( r . J  t .

( ' o m p I ia n t ' e v' it lt, l p p I ic u b I e Re gu ktt i o rt s

' I ' h i s  
a l t c rna t i r  c  e  u r rcn t l v  con rp l i e  s  l i  i t h  l pp l i cab lc  r cgL r ia t i ons .

Lo ng-Te rrn EJfe t't iv e n ess u n d P ermu n e n c e

l r l  th is a l ternat i re.  contal l lnant  c()neentrat ior ts r iould eont inuc to c iccrcasc hclorv rcgLr lator l ,
s t l t t i da rds  th roL tgh  rccovc r , \  an t l  t r ca tn rc i r t  t ) l  t he  po r t ton  L r l ' t i t c  l ' l i ( i p lun tc  o l t  t hc  i r t s ta l l a t i on .
I t r l d  I ra t l t ra l  p r t resscs  td i l u t i o l t .  d i spc t ' s ion .  i . u )d  \ ( ) rp t i r )u ) .  V l { )u l to r i i t g  o i ' t he  l t l L rn tus  r , " ,oL r l c l
e() l ' l t i l luc l ' t l r  screr l l  rcars a l ' ter  thc l t lunres i . l i tcnLui te t ( )  cnsufc that  a l l  i r rcas re ln l - r rn l te low
res t t l u to r r  s ta t tda rds .  \ ' l o t t i t o r i ns  o l ' r ' es idcn t ia l  * c l l s  r r cL r ld  eo r ' l t i nL te  L l l t t i l  i hc  \ \ , ' l )N l {  ug r t : cs
th l r t  r cs i t l en t ia l  wc l l  n ton i t t r r i ns  i s  no  longer  r cc lu i re t ! .

Reductiotr oJ'Toxicity, I,lobility, and l/olume through Treatmen!

I  . r r t t i t ed  l ' cduc t io l t s  i n  tox i c i t r .  n roh i l i t , r  .  an t l  r  o lun rc  u  ou ld  oe  e  u r  th roL rgh  t r ca tn le  n t  ' r l '  t he  l r l l (  i
p lLtr l te ot t  the i t t : ta l lat io l t .  

' l -hc 
! t 'oLr t t t l *J iur  e()nt i .u l r inat . iun r , i , t lLr ld cont inr-rc to dcerei tse dtrc t9

I ta l .L l r l t l  a t ten t ra t i t l n  I ) r ( )ec \ \ c \ .

S h ort -Te rm Effec I i ye n e ss

' l ' hc  
shor t - t c r t t t  i t t t l t i l e t s  o l ' a l t c rnu t i r cs  sh : r l l  hc  asscssc t l  eons idc r ing  the  l i r l k r i i ' i ng :  sho r t -Lc r rn

r t sks  tha t  I t t i gh t  hc  l t osed  to  the  c ( ) l . l l t l Ln t i t \  t l u l i r t g  rn rp le l l en tL r t i ou  o l ' un  a l t c rn i r t i r c :  1 - lo t cn t iu l
i n lpae ts  o t l  ' n to rkc rs  dL r r i ng  rc rnc r l i a l  ae t i ( )n  r . rnd  thc  c l ' l ' ec t i r cuess  und  rc l i i r b i l i t l ' o l ' l ) r ( ) t cc t i vc

S l l c . l ' r o .  l l l r ' .  i u ) r l  l J  I S .  L I . ( '
S e  p t e  r n h c r  l ( i l  I

l ' l tuc  J i  o l  5 -1



. \ l t r n ) i t t l \  e  I  c r r r i b i l r t r  S t r . r d r
( i rour ttl rr, r11 t' r | :_'lL.ttl, I S r rrrr c!tr

I l l r r l r : t i  . , \ n r r r , \ r r i r r r u r r i t i o r r  l ' l i r r r t

I l l c i l \ t l rc \ :  Pote l l t ia l  e t l \ i r ( ) tu t tent i t l  in tpaet \  ( ) l  thc  rcr . i led ia l  aet i r )n  lnd thc  e l ' l cc t i renes\  a l td
rc l iah i l i t - r  o l ' r l l i t iSat i \c  l t teasL l re  s  dLrr i t tg  i inp iententat ion:  r rnc l  t i rnc  Lu l t i i  p r1) tcc t igr i  is  aeh ie  red.

l io l ' th is  i l l te r l la t i rc .  shor t - tc t ' t l l  t ' i sks  to  t l - tc  c( )n l l lL ln i tv  and $( ) rkc i 's  eoLr ic l  i r rc lude i .h t tse dr rc  to
l lo ter l t i l l  hLt r t la t t  t t r  eeo log iea l  ex1 ' ro : t t re  l r )  e( )n tanr inanLs.  Hrr ' , re  rer ' .  thcre rvgr r lc l  i -e  i t r l  i t t l c l i t i11p i i i
\hor t - tc r l l l  r isk  l ts  th is  \ \ ' l )NI t - i tppr r i red l l tc rna i i re  is  a l rc ; . rc l , r  i r r  p lacc apd opela t rp : :  sn-s i ie .

I nplementubilitt,

- l -h is  
i r l tc rnut i r  c  has a l reat l r ,  bee n i in t r lcnrcntcd.

('osl

J- i le  c : t i t l t i t tcd  l t rcset r t  r ror th  eosts  lor  A l ternat i rc  I  a lc  shor i ,n  h , : lo rv .  See Ap1-rcnr l i r  l :  l i l r . r r
sL l r l luar \  o l ' thc  eosts  l i r r  A l tc rnat i rc  I

I r nc inec r i nu  t l c s i gn .
( 'ap i t i l l  e ( ) \ t :
. \r tr tual ( )ct i \ ' l :
\ {on i tor in : :  and eIoserrLr t  p lan/ rcpor t
' l 'otal 

present uorth:

\ 0
S o
S  7 6 . 9 1  t . ( x x )
s -5i .0 ix)
$ 76.966,000

' : ' I ' r csc l t t  uo r th  c ( )s l s  L l sc  e r rn ' cn t  ra tes  and  do  no t  i ne lL rde  in l - l a t i on

State ,lcceplant'e

- fh i s  
a l t c l ' r t u t i r c  i s  a  e ( )n t i nL la t rou  o l ' t hc  eL rn 'e r r t  i r r t e r i n i  r . l r o t i nd$ , ,a tc r  r c r l edv  aeecp tud  bv  thc

\ \ ' l )Nl{ :  thcrel i t re.  i t  is  l ikc l r  that  the \ \ ' l )NI t  r i 'ould eont inue t r )  tcecl) t  th is i 'cnted\ , .  Holvevct ' .
t h i s  e r i t c r i o t i  *o t t l d  he  cva lL ta tcd  th roughoL l t  t hc  dc rc lopnrenr .  se rcen in . r : .  and  ana l r s i s  o l '
a l t e rna t i res  hascd  on  eon l l nen ts  anc l  i npu l  1 ' ccc l r cd  l l ' t r n r  the  \ \ ' l )N i { .

( 'ommunity Acceptunce

- l ' h i s  
l r l t e l ' r l a t i r c  i s  i . t  co l t t i nua t ion  o l  t hc  e  r r r re r r t  i r r t c r r  n r  u r . rL rn , . lwa te r  l cn tc r i_ r , :  t he rc l i r re .  i t  i s

l i ke l r  t ha t  the  eo t t . t t t . t t rn i t l ' uou ld  eo t t t i n r r c  to  l cec l - l i  i t .  Hor ' , c rc r .  i h i s  e r i t cnon  n ,ou ld  hc
c r  i l l t t a ted  th roL tgho t r t  t he  dcv r r l o l )n ten t .  se  r ce  n ing .  and  i rna l ' ,  s i s  o l '  a i t r ' r na t i r  cs  b l r sed  on
e( ) r .nn rcn t \  and  inpLr t  ree  c i vec l  l l - on r  thc  p r rb l i e  .

9.7 .{ l ternatire 2 - In-Situ Biochernical Treatnrent and Nlonitoret l  \atural Attenuatiorr

T l t i s  l t l t e r l t l t t i r e  r i oL t ld  i r t ro l r c  the  r i r - s i t u  l - r i ochc rn ieu l  t r ca tn rcn t  r ; l ' cuch  o l  t he  th rec  p lun rcs
( l ' l i ( ; .  l ) l i ( ; .  a l t d  ( ' c t t t r i r l ) .  r i i t h  s r ' ( ) L n r d \ \ i r t e r  n r o n i l o r i n g .  O n l v  t l t c  l t o r t i o n s  o l ' t h c  p l u r n e s  t h a t
i t l ' e  l t l e ; . t t c t l  o l t  I JAAAI 'uo t t l t l  bc  t l ' c l t t cd .  \ i t t L r r l r l  u t l . cnL ra t i t rn  r i ' o t r l d  con i i r t r - re  l o r  o thc r  i l r cas
oLr t s idc  thc  i ns ta l l a t i on  boundar ie  s .

S p e .  l ' r o .  l r r t .  i r n t l  l ]  1  5 .  I  I  t '
S e  p r c r r i h e  r  l ( t l  I
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! i | t  t t111{t i ,r tc1 l l t ' Int ' t I i I r  l  St r;r tegr

l ) os te r  l ound  a [  .  i

. i . ,

I l l r t l g e r  . \ n n r , , \ r r r r r r u n i i i o r r  l ) l r r n t. , (  \  . ,  , '

' l - i r e  
t r c l t t t l c l l t  ( ) l  eh lo r i l t a t c t l  so l r cn t  eon tan ) in i r t c t l  g r r rL rnd \ \ i l l e r  has  becu  rve l l  s tL rd i ce l .  bL r t  I )N ' l '

has  I l o t .  J ' hc  o t te  k t toun  e l l ee t i r c  i t t - s i t u  i rea tn rcn t  l i r l  bo th  l , \ , r " r cs  o l ' c ( ) r l t i u ' l ) i n i - r t i on  r vou l , , l
eo r t : i s t  o l  i t i j ce t i r t r :  a  eon \ ( ) r t i Lnn  ( ) l  na tL l ra l l , \ -oee t r r r i n l  n . r i c rohcs  se l , : c te t l  l i r r  t l r c i r  ah i l i t r  t '
dcc t ' ade  sy rcc i l i e  che  t t t i e  a l s  i n t t t  h i t nn le  s r  b r  -p rodue  t s  th rouqh  l r c l t , b ie  e  o - r .ne  t : rho l i sn r .  J ' h i s
l - r i o r c n r c d i a t i o n  l t n r d u e t .  k n o r , , r . r  a s  ( ' 1 . - O u t ' .  i s  r n a r k e t c t l  h t  ( ' l _  S o i u t i o n s .  L I . ( ' o l ' ( ' r n e i n n a t i .
(  ) h i o .

- l ' h rs  
b io -aL lg l l l c l l t a t i o l l  t rea t l l l c l l t  b r  ( ' l - - ( )u t '  i n t r t i l uccs  u  h igh  p .op i r l e t i c l  o l ' c l ' t ' cc t i vc  degrad ing

orsun isn ' t s .  ea l l ed  pscL td ( ) l n ( )nas .  i n to  the  t r ca t lnc l t t . / o l t e .  
' l ' hc  

l t r i l t L r l a t i on  dc l i re red  in to  thc
t re l l t l l l e l l t  zo r l c  i s  l (X )  to  1 .0 (X)  t i r l r es  h i t l t e l ' t h i t t t  t hc  t r i l t i r c  l ' r ac tcn i t i  l t opu l i i i i on .  Wh i i c  thc re
t l i i t r  be  i l t d igc t l oL ts  o t - sa t l i s t t t s  ea l tab ic  o l ' . l eg rac i i ng  thc  eon tan r iu ln t \ .  t he  bcnc l ' i t  o l ' b i6 -
i t t ts t l le t l t l t t io t t  is  th l t t  the adt iet l  Pol)Lt i i t t lo t t  t t . iore t r l ' lect i r ' , : lv  dc-giuclcs thc c lut lpt i i tapts oyer a
shor te r  i l l l l o l l l l t  o l ' t i t t t c .  ( ' 1 . -Ou l '  has  hecn  l l i ' ( ) \ en  a t  s i t cs  ue ioss  thc  L l l i t cd  S ta tcs  t t r  bc  ca t tab l t :
o l '  r e rned ia t i  ns  eh lo r ina tcc l  V (  ) ( '  eon rpoLrnd \  i n  i hc  g roL rnd \ \  : . r t c r ' .

: \  t l ' c l t t ah i l t t , r  s tL td - r  \ \ as  eo l tdue tec l  u t  l i . \ t \ , \ l )  L rs ins  ( ' 1 . -Ou t  i n  l (X ) l i .  Thc  s tL rd - , , cons is t cd  o l '
t l 'cat int  t r io iden{ ieal  srouut i*ater  sarnI les as nr icr t )cr) \ l t - ts  and i r  ih i r t l  rc icnt ical  i rntrearct . l  sarnplc
r t ta i t l t a i t l cd  t l l l de l ' t hc  sa t r t c  eo t td i t t t l r t s  as  a  s ta r tda rd  l i x ' con tpa r i son .  Onc  t l l ' t he  i l t i c r l ) c ( ) s l t s
rcee i red  jL rs t  a  dosa le  o l ' (  I  - (  ) t r t  an t l  t hc  o the r  r r r i c r ' ( )L ( ) : i n t ' " ras  r rea tcc l  i i i t h  ( ' 1 . - ( )u t ' ' ' '  an t l
der i r t tsc.  

- l 'he 
dextro\c \ \as ut ldcd to dcter i l inc r rhcthcr a carhon s( . )L l ree \ \ , i ts  nccc\ \arv l ( )

\ L l l l l ) ( ) l ' t  I t l t e roh ia l  g l ' ( ) \ \ t h  bee l tusc  thc  coneen t ra t i on  L r l ' l )NT  and  o thc r  g rs i i r . i i cs  i r t  r i t c
u l ' oL l l l d \ \a t c r  \ \ e rc  re r r  l ow .  S i t r l i p l cs  t r c re  eo l l cc tcd  l l ' on t  c i r ch  r r i i e r t ) c ( ) sn l  a t  i n t c r ' , , a l s  i i r l l gg ipg
t l ' ea t l l l e l l t .  

- f hc  
t ' csu l t s  o l ' t hc  t rea tab i l i t i  s tud r  , . hc i red  tha t  the  ( ' l - -Ou t ' ' '  \ \ ' i l \  \ c r r .  c l ' l ' c c t i r c  i r r

t l c t rad i l t c  thc  l ) \ l . i s t tn t c rs  r v i t h  n tos i  r r l ' i hc  con tan t ina l t t  rodL le t i on  conr l t i c i c  v r , i t l i i n  se  ven  days
( ) l  t re i . l t l l l e l l l . .  l : t r r  l ' t t r t hc t ' i n t i t r r t t i t t i t ) n .  \ ce  . \ t t s f t t i nu l t l r  Rer t tL 'L !  i u t i on ,4 , l t t , t ' n t t t i t . e  L , t , t t l t r t t t i o t t' I reutubi l i ry '  

. t l t r r l r  r t l  DNT Bio-1111,g111r ' r r t t t t i t tn t t t  t l te [ ] t r r l ,qr t ' .1r 'nrr  . lnut t t r t t i t i t tn I> l t tnt  l t rcscnl . i r t iou

- l -he  
c ruL t l l d \ \ i . t t c l ' eo t td i t i r x t s  r t  I JAA, \ l r  l J ) l l e i . u ' t o  he  l ' a ro rab le  to  a l l ou  b i i l - aug i r ren ta t . i on  to

\ueeced .  l ) i l o t  t cs ts  i r t  t hc  l ' i c l c l  r roL r l t i  l r c  l ec l r i r cc l  t o  1 ' r rove  th i s  i :  c l ' l ' ec t i r c  ( ) l ]  a  l a ruc r  sca le .

The  ( ' l  - ( ) t r t '  t l r i x tu l ' c  *o r t l t l  bc  1 - lu rnpe t l  i t i t o  a  eon ib in i r t i on  o l ' ; r y t l t rox in ra tc l r ,  l . t J50  t cn r l t o ra r , r
u  e l l s  tnc l  c r i s t i n ! .  n ton i to r in r :  * ' c l l :  i n  thc  th rcc  p l r rn rcs .

' I -he  
in i ce t ion  ponr t \  uou ld  nccd  to  l ' r e  spaeed  i rp l l r { ) x in ra tc l l  <0  r ' ec t  b t ,5 (x }  l i ' e t  i r pa r t  t h roL ruhoLr t

eaeh  p lL t t t l c  
' l ' hc  

e  r i s t i n t  u 'e l l s  no t t l c l  ha re  thc i r  n to r t i t o r - i r r r . l  un l ra l ' i . r t L l \  ren t ( ) re t l  l i l r  t he
i r t i ce t i o t t .  r \  t t ' i r ek  ea rn i t t g  a  *a te r / ( ' 1 . -OLr t '  r r r i x t i r r c  and  a  pL r l l p  i roL r l t - l  hc  L rscd  lo  h l i ng  thc
t l ' ca t l l l e l l t  t o  [hc  r r c l l s .  A l l p rox i l t t i r t c l - i  l ( r  l t ouuds  o l ' ( ' l - - ( )L r t  l t . ux tL l l ' e  ' , r r ru ld  bc  p r r r -n l t cc l  i n t t t
caeh  in j ce t ion  l t o i t t t .  

' l ' he  
t r c l t l ne l l t  \ \ ( )u ld  sp i ' c ld  o r i I  t h rough  thc  c rou l tdw l t c t ' and  t i t kc

l l l l t r o r i t l t a t c l r  t t i t t c  l t ' t o l t t hs  i . t t  cueh  l t l t r r , t c  to  show e l ' t ' ce t i venc \s .  l t  i s  ass i rn t r :d  th i r t  a  s ing lc
t ' o i t t i t l  o l ' i t t ; ce t i on \  ( ) l  t he  ( ' 1 .  OLr t '  n r i x tL r rc  uo r r l d  bc  sL r l ' l ' i e ien t  t ( \  t r ca t  cach  l t l L rn tc .  I i 1 ton
eo l l l l l l c t i o t l  o l ' l t e t i re  t rea t l l e l t t .  c reh  l t l un re  r roL r l t l  hc  l r . ron i t . r r c t i  l i r r c i l n tan t inan t  re t l r r c t i 1 tn  e r
s t a b i l i z l t  i o I r .

S p e e l ' r , , .  l r t r ' .  i t r t t l  I l  l S .  I  I ( '
S e  p r e  t r r h e  r  l ( t l  I



. ' \ l l c r r r u l i  r  e  I  e u : r h i i r l r  S t u t l r
(  i rouut lwr r le  r  l t cn t t 'd r r r l  I I l l ! .S l

l l i r d r : c r , \ r n r r , , \ n r r r i u n r t i o r r  l ) l i r r r t
r (  \ i 1 1  " , . . , ! , .  i  i  ,  |  ( 1 . .  i  r j

- l ' h i :  
a l t c rn l t t i r c  uoL t l r l  i ne lude  n t ( ) l l i t ( ) r i n ! )  o t ' t he  [ ) l L l t ] t c  l t i l  se re r r l  vca r -s  l o l l o * ' i n11  t r -ea tn tcu I  to

e l l \ L l re  t l l c  c l ' l ' ce t i \ c l l cs \  o l ' t hc  h io re t t ted i i t t i o t i  and  e ( )n l i rn t  t ha t  eoncen t ra l i ons  ha rc  dec rcascd
bc lo r r  l cgL t la to r r  s tandards .  Th is  i t l t e rn l t t i r e  a l so  i r t ro l res  shu t t i ng  t l o * ,n  l hc  l l tM /MI l tM  L rp .p
e ( ) l l eL ln -e l l ee  ln r t t t  t he  \ \ l )N l t  t ha t  thc  i n -s i tL r  l - r i ochen t ie i l l  t ru : t t l nen t  has  hcen  c l ' l i ' c t i re  .

Overall Protectiott o.l'Hunan Itealth untl the Environntenr

' l - l t i s  
a l te l ' l l a l i \ c  l l t ec t \  t l i c  r c r l L r i r c r l en t \  o l  t hc  t ' cn tc t i r l r l  : t c t i on  ob ice t i re  h ,ccausc  iL  r vgu lc l

e l ' l ' ee t i r c l r  dc r l ' a t l c  thc  eon ta t l l i t l i . u i t s  i n  g ro r i r t d r ra t r ' r ' r )n  thc  i ns t l l l a t i on .  thc rchv  n r in in r i z ine  thc
r i sk  o l ' l ' t t t L r re  eon tan j i l t i . r n t  n r ig ru t i t t n  1 ' . ,  hun tan  rcec l ) i . ( ) f s  and  thc  c r t r i ron r . r . t cn t .  ( l ro r rn r i \ \ , a t c r
t r to l l i t o r i t l g  a t  p r i \ l t t c  $c l l s  $o r t l d  eo i t t i r t L rc  l o  p ro r  i , - l c  assu t i i nce  [o  l hc : ' cs idcn ts  tha t  thc i r ' \ \ , l l t c r
i s  s l t l ' c  t t t  s l l i t ' t 1 .  l i asc t l  on  thc  upp l i eab lc  se icn t i l ' i c  and  regu l l l o ry  i n l i r rn r . r t i ( )n .  t hc  l cs idL ra l
eo t l t an l i l t l , t t l t  p lL tn tes  do  no t  l t d re rsc l r  r i l ' ce t  r ccep t i ) l ' \  i n  l hc  cn \ l r ( )n l l c r l t  ( see  Sec t ion  ( r . J ) .

('ompliant'e with Applicable Regulatiorts

- I ' h i s  
a l te rnu t i r c  r i o i t l d  be  des igncd  i . o  con rp l_ r  t r i t h  app l i cab lc  ruuu la t i ons .

Lo ng-Te rtn EJfe <'t iv e n es s u n d Pe rmu n e n c e

l Jo th  ae t i \ e  t l ' e i t t l l l e l l t  and  t ta iu ra l  i i l l . c l t uJ t i ( ) l t  e ( )n r l ) r )nc i r t s  t l l ' t hc  i t l t c rna t i re  ' . i , o i r l c i  l - l c  l t c rn tancn t
I l  e l ' l ' ee t i re .  g roL tnd \ \ ,a t c r  t rea tn - l cn t  u r ru ld  l ) c rn tanen t l \  t ' cn to r l  t h , , . n ra io r i t v  o l ' i )NT 'and  thc
e hlor in l t te c l  :o l r  e t l ts  l t ' t l t t l  thc grout t t ln ate r ' .  The rcnrain i r ts  e ( )n lanln i , l t ion r , r  oulc l  e ( )nt i l ' t1c t ( )
t l ce rcase  t l uc  to  na tL r ra l  a t t c r t r ra t i on  p t1 )ee \ \ c \ .  H r twe  re r - .  t h rs  a l t c rna t i \ e  n rav  r . c t l t r i r - t
s t t l lp le l l lental  1 lo: t - t rcat l l lc l l t  a l l l l l ieat ior ls .  at  crxts idcrahlc cost .  i rnd u 'ould re i lLr i rc a qrgupdglr tcr '
l l l ( ) l l l [ ( ) r ' l t lg  pr()grant  to rer i l 'v  thc c l ' l ' ie ; . rcv o1' t l - ic  rcmecl ia l  i tc t ion.  

' l 'h is  
a l tcrnat i rc is  cxt)cetecl  to

bc  e  l ' l ec t i r  c  o \  e  r  t he  long- te  rn i .

Reductiott oJ'Toxicity, .l,lobility, und V'olume through Treatment

I t l - s i t L r  b io l ' e r t t cd ia t i on  o l ' s roL t t tdq i i t e r  \ \ oL r l J  reduec  thc  tox ie i t r .  n tob i l i t - r .  and  ro lun tc  o l ' l )N ' l '
l r t td ehlor i l l l t tcd solvct t ts  i t t  thc t reatet l  arel r  nr() re r lLr ick l r  than ni t tural  pr() !esscs l lonc.  

- fhe

t ] roLrr td$utcr  e0nt lnt inat ion \ \ , t [ r lc l  i r lsO eont i r r r rc to dccrcase duc i ( )  natUral  at tenrr : - r t iUn l l r . ( )ec\sc\
anJ  no  rcee [ ) to r l s  *oL r ld  be  a t  a  s ign i l ' i eu r t  r i sk .

S h o rt-T e rm EJJ'e c tive n e ss

- fhc  
sho t ' t - t e l ' t t t  i r t t l t ae ts  t t l ' i t l t e r t t a t i res  sha l l  bc  assesscd  cons i t l cnng  thc  l i r l l o r r , i ng :  sh t t r t - t e rn r

r i sks  tha t  r t l i sh t  he  l t t l scd  to  the  eonr t t t un i t_ r  t l u r i ne  in rp len tcn ta t i on  o l ' an  i . r l t c rna t i r c :1 ;o tcn t ia l
l l l l l ) l t e t s  o t ' t  

" t o rkc l ' s  
du r i r tg  re  rned ia l  ae  t i on  and  thc  e  I ' l ' cc t i re r l cs \  l n t l  re  l i ab i l i t y  o l ' l ) ro t cc t i \ e

l l l e l l sL l r c \ :  l t o te t t t i a l  en r i ro r tn rcn ta l  i n r l t ae ts  o l ' t hc  r c rnc t l i a l  i t c t i on  a r t t l  t hc  c l ' l ' t l c t i l encs \  and
re l i ah i l i t - r  o l ' r t t i t i ga t i \ e  Ine l \L r r r r  dL r r i n r :  i n rp len rcn ta t i o r r :  i r nd  t i n t c  Ln t t i l  p ro tcc t i t>n  i s  ach ic rcd .

SJrcc l ' ro .  l r re  .  l rnd  l i  I  5 .  I  I  (

S e p t e  r r r h e r  l O I  I



. \ l t e r r r l t t i  r  e  I  e l r r i h i l i t i  S t u t l r
(  i r o u r i d r i u t c l  l t c n t e d i l r l  S t r u t e  ! \

I l r r t iuc r  . . \n r r r  . . \ i i r r r ru r r i t ion  l ) l i rn l
' r '  t  :  l

l : o r  t h i s  i t l t c rna t i \ c .  sho r t - te l - t t t  r i sk :  t o  the  e ( ) i n lnLu l i t - \ ' and  r i o rkc rs  coL l l d  i ne lude  t i - rosc  duc  to
l l o t c r l t i a l  h t t t t l a r l  ( ) r  eco l ( )g ie l l  e  xpos t t t ' e  t ( )  e ( ) l l t ; . u 'n inun ts .  l l cc i rusc  n ton i to r in !  r i , c l l  apc l  p r i \ i l t e
r i c l l  s l t l t p l i ng  r i o t t l c l  eo t t t i l t uc .  no  s i t t i i l ' i can t  i nc i ' c l sc  i n  r i sk  i s  un t ie ipa tce l  l i r r  l l o t cn t ia l  l cecp to rs
* i t h  thc  i t t i p l c tncn ta t i o t t  o l ' t h i s  a l ten ra t i r c .  I n  a tk l i t i on .  the rc  nou ld  he  l i i l l t r  e l ' l ' e i , . t  on  the
eo l ' t t l l - t t t t ' t i t - r  a \  I l l ( ) \ t  o l ' t he  t ' i c l d  ue t i r i t r  as :oc ia ted  * i t h  thc  i n . l cc t i on  u , t l r r l d  be  cg t r t l L re tcc l  by
t l t ra l i l ' i cd  l l e rson t le l  o l l - s i t c .  As  ohse t ' red  in  thc  t rea tab i l i l r  s tL rc l r .  t hc  h io rcn tc r l i i i t i t ; n  occLu 's  \ c l ' \
qL l l e  k l , \  t t po t l  i n t rodL le t i ( ) t t  o l ' t hc  ( ' 1 . - ( )L r t  l nd  no  no rke r ' . : i t i e t \ ,  i ssL rcs  hayc  bccp  id , r l t i l ' i r : t l .
I mplementubilit.v

( ' l - -OLr t '  hus  been  den to r . r s t ra tc t l  i n  I  d rL rn t  t c \ t  t ( )  he  e l ' l ' cc t i r c  i n  t r ca t ing  l )N ' l ' and  ch lo r ina ted
so l r  cn ts  n  i t hou t  thc  p ro t i uc t i on  o l '  l as t i ng  in t c rn rcd ia te  s  o r -  daLrgh tc r  p t - ( )dL tc l . \ .

( 'osl

' l ' hc  
cs t i r t i l t t ed  p t ' escn t  *o r th  eos ts  l o r ' , , \ l t e rna t i vc  I  a re  sho*n  bc lo .uv .  Sce  Appcnd i r  I :  l i r r . l r

sL rnunar \  o l  t hc  e  o : t s  l i r r  A l te r r ta t i r  e  l .

I : r t s i nce  r i ng  dus i rn :
( ' up i t a l  e  os t :
l ' ,  t r 1 -  11 '1 "1111 le t t t  t t t i l I l  i t r  r t ' i I t I  :
\ ,1(  ) r 'uto l ' in9 ant l  e l t tscout  p l i ln / rcport :
' l -ota l  

present uorth:

s -+.s.ixx)
s -l I .20(i.()()0
5 10.041.(xx)
S 5.5.(X ){ ;
$ 6r.3.r7.fiX)

' ' '  l ) l 'cscl l t  *orth c()st\  Llsc cLrrrent rrtcs and d() not inclLrdc inl- lat ion

State At't'eptant'e

' l 'h is  
er i tc r ion uould  bc cra lLrated throLrghout  lhc  devc lopntent .  screeni r ]g .  and analvs is  o l '

al ternal. ivcs based ()n c()nlne nts and inpL11 l 'c.. ivt:cl  f l 'onr the W'l)Nl{.

(' o nr m u n ity Ac c e pta nc e

- l 'h is  
er i tc r ion rv t lu ld  hc cra luatcd thr t rLrghout  thc  c ler r io l tnre  n t .  sereeni r r r .  ant l  anu l ' r ,s is  o1 '

i t l te r l t l t t i rcs  b l tscd ( )n  eonl lc t t ts  and inpLr t  rcec i rec l  lh rn t  thc  y tLrh l ic .

9.8 .{ l ternative 3 - Public ! later Svstenr and Nlonitorecl Natural Attenuation

' fhrs  
i t l tc r r ta t i re  eot ts is ts  t t l  the ins ta l la t ion o l 'a  publ ie  \ \a ter  \ \s ten ' t  that  n , i . r r ik l  prov idc a  sa l 'c .

e lealt .  relrahlc \ \al.cr soLrrec l i rr  al l  thc potential lv al ' l 'ectct l  w,cl l  owltcrs downgradiclt i  () l- l lnAAlr.' [ ' r ro  
PLrb l ie  r re l ls  *ou ld  l - rc  ins ta l le t l  in  an:u 'ca outs ic le  thc  l in t i ts  o l ' thc  lJAAAlr : ] roundrv i t ter

p l t t l t tes  i t t td  dra\ \  \ \ i - t ter  l ' ro tu  a  c lccp sandstonc ar l i r i l ' c r ' .  Th is  i i l tc lnat i re  l r t iu ld  c l in r rnatc  thc  necu
to t t . to t t i t t t r  p l i r i t tc  r ie l ls  t rnee l tor t tes  arc  ehanget i  orcr  to  pr r l - r l i c  \ \a tcr .  

' l 'hc  
Arnr - r  pr ( ) l i ( )scs that

i t l l  l to t tb le  tdr ink inS \ \a tcr ' )ue l l :  be i rh i rndoncd pre rent inu cxposLrrc  bv inges i ior r  sg that
l 'eecl)t()r *ould bc el i lnirurtcd. Thc Ar-nrv has dral ' ted l  pnrpuscd rcrnctiy arca l i rr  thc pLrbl ic
\\ 'ater s,\ 'stcnl (sc:e l i igurc 39). ( 'ooitcrat ion ol ' thc al ' lccted nrunicipal i t ics in thc l i rrnlrt ion ol ' i r

C " - - " i t  [ J T 7 1 ] :  t r  w o u t d  b e  h e r p t u l r o
s u m m a r i z e  t h e  b a s i c  c o m p o n e n t s  o f  t h e  n e w  w a t e r
system is  there is  mor e to  i t  than just  2  wel ls  I
Appendix I  shows sonre of  the breakdown o l  costs
but  could prov ide more deta i l  -  ie  l ineat  footage of
w a t e r m a  j n  p i p e ,  t v p e  o f  e q u i p m e n t  n e e d e d  t o
mainta in the water  system, etc .  Would th€ system
have or  need to have any specia l  features that
would pf  o tect  i t  f rom any cont i tminants,  reduce or
m i n i m i z e  n t i g r a t i o n  o f  c o n t a r n i n a n t s  a l o n g  t h e  p i p e ,

etc  out  ot  the ord inarv construct ion of  watermain
t h a t  a r e  n o t  i n c l u d e d  i n  t h e  c o s t s ? )  W h a t  i s  t h e
expected l i fe  of  the system and would there be any
proposed components to  increase the l i fe  of  the
svstem, etc .

, Comment lJTTzlt Not defined

Comment lJT73f :  Iechnica l  ra t ionale for  th is
b o u n d a r y  s h o u l d  b e  i n c l u d e d

Comment lJTTa)t Water rares for a linrited
number of  households for  such a large system may
b e  a  f i n a n c i a l  i s s u e  f o r  f u t u r e  m a n a g e m e n l  a n d
m a i n t e n a n c e -  W h a t  i s  t h e  a n t i c i p a t e d  t i m e l i n e
when the res idents/Dis t . ic ts  would be sole ly
responsib le for  the system costs once insta l led or
w o u l d  t h e r e  b e  c o s t  s h a r i n g  f o r  t h e  l i f e  o f  t h e
s y s t e m  t o  m a k e  r a t e s  c o m p a r a b l e ?  R e p l a c e m e n t

costs ot  a  proposed system would be very cost ly
years down the road once i t  s tar ts  to  deter iorate.
txh ib i t  3 ,  A l te f  nat ive 3 shows only  5 yea rs  of  system
operat ion costs and 20 year  s  of  sanrp l ing.  The
water  system wi l l  be around r i luch longer  than that .
H o w  d o e s  a  c o s t  c o m p a r i s o n  t o r  a  w e l l  c o m p a r e  t o
payments for  a water  system over  the l i fe  of  the
systems ?)

Spce l ) ro .  lne  .  l i n t l  I l  I  S .  I  t  ( '

S e p t e r n h e r  l o  i  I
l ) i rr :c J7 ol '  j - l



. . \ i t c n r l r t i r  c  I  c l s i h i l i t r  S r u t l r
(  i  r . t  rn l iq l  11  1111 '1 -  l (cn ted i . r  I  S t  r ; r te : :1

l l u d g c r  . , \ r r r r . i , \ t n r n u n i l  i o n  I ' l u r r l
\ i  \ t : i  : , , i , r t , , t i .  , ; , .  I  i i ! .  :

\ \a lc r  t l i s t r ie t  is  c l t r is io t tcc l  l i r r  the t le rc l ( ) l ln r in t  and l ( )ng- tc l ' ln  n tanagc incnt  ( ) l  ihe s1 's tem.
l)ctai ls on thc Arm\'s proposal arc bcing dcrcloped i ind ar,J rvai lahlc at
w \t,\\'. c lcan \\'atcr\\,c I ldonc.crlnt.

' [ 'h is  
a l te ln . r t i re  i t lso  i t t ro l rcs  p l 'cpar inS l  l lha\ed shLr tdoun l t lan l i r r  Lhe l l tM and iv l i l {M syste lns

i . l l ld  i l  ! ' r ( )L l l ld \ \a ter  n l ( ) t l i t ( ) r ing and e losLrrc  p la l t  t ( )  \en l '_ \  n i - i tu ra l  a t tcnLtat ion e( )n t lnues t ( )
[ ) r ( ) ! rc \ \  to$ i t rd  re l t t la tor t  ea\c  c l ( ) \ure  \ tand i t rds .  N4oni tor - ing and e iosLrrc  p lans wor i ld  a lso bc
sLr l - r l l l i t ted to  15.  \ \ l ) \ l {  l i r r  rer ic r r  i l r td  eoneun 'cnee pr io l  to  i r lp lc r lcntu t ion.  ' l 'hesc 

1- . lans rvou ld
rne l t rdc  a  \ \s tc l t ta t ie  p t 'oeedut 'e  t r )  pr ' ( ) \ iJc  thc  W' l )N l {  t l - rc  ncces: rarv  in l i r rnra t ion rcc lLr i rcd t i r
I l l i tkc a e losLtt 'c dccisiort.  This proecdure vr 'ould lr lso irrelLrde contir- lLrcd nronitoring l i rr  steadr,-
s t ; . r te  e  ont l i t io l ts  in  the thre c  e  ( )u ta l t i i l l i . in t  D lLrntcs .

Overall Protectiort oJ'IIuman Heultlt and the Enyironment

Thrs  a l tc r -nat i rc  u 'ou ld  hc thc  mo\ t  pro tcc t ivc  o l 'hLrnran heal th  bccause i t  cor lp le tc l l ,c l in t inates
thc cxltosurc path\\,av to humans bv providing an altcrnatirc sourcc ol 'rvatcr. lJasctl  on thc
apl l l ieab le  se ient i l ' ie  a t t t l  regLt la tor r  in l i r r rnat i ( )n .  the rcs idur l  eon iant inant  p lu t -ncs do nst
adrcrsc l_r  a l ' l c 'e  t  rccept ( ) r \  in  thc  er t r  i ronntent  { \cc  Scct i ( )n  6 .J) .

C o m pl ia n c e v, it h A p pl icab I e Reg u latitt tts

This  a l tc rnat i r r '  r rou l t l  eontp l r  r i i th  upPl icab le  rcgLr la t ions.

Lo ng-Te rm Effective ness and Pernrun e n ce

- l 'h is  
r t l tc r r t l t i rc  p t 'o r ides a  pennancnt .  lons- term so lu t ion to  thc  gr r rLrndrra tcr  rhrcat  l .n rn t

IJAAAI ' .  
- fhe 

! . t roLt t td \ \u tercor t tant inat io t t 'u roLr ld  cout inLre t r i  dccrcasc dLre t ( )  n ; l tur i r l  i l t te l tLnr l i ( )n
Irr()e e\\cs and no rcccpt()r\  u ould bc at a sieni l ' ic iurt r isk.

Re du ctio rt oJ''l'o x ic it y', .11 ob il ity, a n d V' o I u nt e t h ro u g h'l' r ettt m e nt

' l ' l l rs  
a l tc r t t i t t i vc  rcduee s  thc  tox ic i t r .  nrob i l i t - r .  and ro lunrc  o l ' the e( ) r ' t t i - rn t inat ron in  the

t t 'oLt r ldr r l t ter  t l t ro t tsh I ta tL t ra l  i t t tc l tur t t ion and c l in i inatcs  the hunr iu . r  exposLl l ' c  pathwa- \ ,h1 'c los ing
thc pri  \  i i te \ \  atcr rvcl ls.

S h o rt- T e rm EJfe c tive n e ss

- l -hc  
sht r r t - tc r t l t  in tpaets  o l ' th i r  a l tc l l ta t i te  c( )n \ ider ' \  the l i r l lo r i tng:  shor t - tc rn t  r isks  t l ia t  r l ight

bc posct l  to  thc  eo ln t t tL t t t i t - r  dur ing inrp lenrent l l ion o l ' ln  a l tc rnat ivc :  l lo tcnt ia l  i r r rpr re ts , '1
* t r rkers  dLrr i t tg  rcr t ie t l ia l  aet i ( )n  ar tc l  the e l ' l 'ee t i rcncss and rc i iab i l i t l  o l ' l t ro tect i \c  n)easLt rc \ :
l to tc l t t ia l  enr i ro t t t t ' tcn ta l  in tpaets  o l ' thc  renrcdr l l  i te t ion and the c l ' l l ' c t i rcne\ : :  and rc l i i rb i l i t r  o l '
r l i i t i sa t i r  e  l t tea\L l rcs  dLrr inS in tp lcrne nt r - i t ion:  and t inrc  u i t t i l  I ) r ( ) tee t ion is  ach ie  vc ,J .

l : o r  t h i s  l t l t e r t ta t i re .  sho r t - t c r tn  r i sks  to  thc  co lu rnun i t r  an . . - l  uo l kc rs  wou ld  no t  i nc lL rdc  thosc  t l uc
t t l  1 ' lO tc r l t i : . t l  h t t t l l a t t  o t ' eeo log ie l t l  ex l tos tu 'e  t ( )  e ( )n t l t n t i l t i u t t s .  as  a l l  o l ' t hc  p roposcd  rvo rk  d t l cs  no I

S p e t  l ' r o .  I n c .  u n r l  I l  I  S .  I  l . ( '
S c p r e  r r r h e  r  l { t l  I

Comment [JT75] :  The nor theast  par t  o f  rhe nrap
shown in F igure 39 shows a proposed remedy area
that  sp l i ts  the Wiggins Bay neighborhood in  the
T o w n  o f  M e r r i m a c .  M i g h t  t h e r e  b e  m o r e  p u b l i c

opposi t ion to the new water  sys lem i f  some people

r e m a i n e d  o n  w e l l s  a n d  t h e  o t h e r s  a c r o s s  t h e  b a y
had water  brought  to  them by the new water
svstem? What  is  the comfor t  level  o f  those
r e s a d e n t s  o u t s i d e  b u t  a d j a c e n t  t o  t h e  p r o p o s e d

r e m e d y  a r e a  t h a t  y e a r s  d o w n  t h e  r o a d  t h o v  w i l l  n o t
be af fected ?.:

'  
Comment  [JT76] :  You might  want  to  reference
speci f ic  aspects of  th is  websi te .  For  example,  Pra i r ie
du Sac submit ted a le t ter  to  Ackerman at  the
W D N R  s t a t i n g  t h a t  t h e  T o w n  h a s  t h e  a b i l i t y  t o
prov ide water  serv ice to the Extraterr i tor ia l  Zoning
D i s t r i c t  { E T Z ) .  W a s  t h e r e  a n y  c o n s i d e r a t i o n  t o
connect tng to other  ex is t ing munic ipal  water
s u p p l i e s  t o  h e l p  s e r v e  t h e  a r e a  1  W h a t  m i g h t  t h e
cost  /  benet i t  comoar ison be to ut i l ize other
munic ipal  systems vs an ent i re  new sVsterx.  ls  i t

. "uu1r:.:,.11: 
beca:s..:_ or:he 

","y:i: l 
dir{er11ces?

Comment [ IT77) t  This  s tatement  assumes that
t h e  p l u m e s  a r e  i n  f a c t  s t a b l e  a n d  t h a t  n o  e d d i t i o n a l

areas of  contaminat ion wi l l  be encountered of f  s i te
;  ( i . e . , ,  S p e c P r o  i s  m a k i n g  t h e  s i g n i { i c a n t  a s s u m p t i o n

that  pr ivete water  wel ls  outs ide the proposed

r e m e d y  a r e a  i n  F i g u r e  3 9  w i i l  n o t  b e  i m p a c t e d  i n  t h e
future,  based on data co l lected to date) .  Given that
the centra l  p lume area r ,vas d iscovered la i r ly

, '.."l,ly,,llll r':rTlt,on ':o,."' *"1f ,
Comment [JT78] l  Would the system be able to
h a n d l e  f u t u r e  d e v e l o p m e n t  n e e d s  i n  t h e  a r e a ?  H a s

t h e r e  b e e n  a n y  d i s c u s s i o n  o {  f u t u r e  d e v e l o p m e n t  o r r
the west  s ide of  the r iver  i f  the Ferrv  was replaced
by a br idge? Land costs seem to be less on the west
s i d e  o f t h e  r i v e r  v e r s e s  t h e  e a s t  s i d e  b e c a u s e  o f t h e
t i m e  t o  c o m m u t e  t o  M a d i s o n .  H a v i n g  a  b r i d g e  t o
cross Lake Wisconsin makes Wiggin 's  Bay

a p p r o x i m a t e l y  o n l y  3 0  m i l e s  f r o m  D a n e  C o u n t y
R e g i o n a l  A i r p o r t .



. \ l t r f t ) i l l l \  t '  I  e l r s i h i l i t r  S r u t l r

|  
(  i n , L 1 1 1 , 1 l i , , t e  r  l t t ' r r r e t l i r l  S l r l r t e r r

I tud3.c r  . \ r rn r  r \ l r l r ru r r i t io r r  l r l l rn l
\ i .  \ ,  j ,  I  \ , - , . r 1 ,  I  i .  : . :  . t , , , 1  I  i ,  i  , , 1

eol l lc  l l ' l  e()ntact  r i i th i r l t l laetcd grot t t td\ \atcr .  
' [ 'hcrc 

\ \ ( )L l ]d bc sor. r . re c l ' l 'ect  ( road/ lane c losurcs.
t t t e t ' cascd  vu t l t ' ke r  t | a l  l ' i e .  eqL t i l l l t l e t t t  t l o i sc .  e te . )o l t  t he  con t rnu l l t )  r l l e  t ( )  e ( ) l s t rL l c t i t l n  g l ' t he
$e l l s .  \ \ i l t c r  t ( ) \ \ ' e r .  i t t t t l  t t t t de rq roL t t td  p i l t i nu .  

' l ' he  
eons t t ' uc t i ( ) l i  o l ' t hc  pL rb i i c  \ \ i r t e l ' \ _ \ s lep l  l s

e  s t i n ra ted  to  take  uppro r i rna te l r  t h rce  )  ca l ' \ .

I mplementability

l -h i s  l r l t c r l l a t i re  r roL t l t l  bc  t ' eas ib l c .  r i i t h  the  eonscn t  au t l  ; l y r i r ro r ,a l  o l ' t h , :  c r l l nn tun i t y , ' anc l

I  c , , t ' t t t t tL, , t i t r  Icadcrs.  Thc i t , * . i t .  i  " . , . i r .91 'sunrpter- .  Mcrr intac.  a ld l r ra i r ic  c lLr  Sac r lust  a l l  wgrk
el ' l 'ect i rc l r  togethcr and ctxtrd inate el l i ) r ts  l i r r  thc pLrhl ic  \ \ ,atcr  s l tpply a l ternut ivc io lnovc
l irrw,ard.

( 'ost

' l 'hc 
cst i t t tatet l  prcsent t iot lh cosis l i rr ' . \ l tcrni l t i rc 3 arc shou,n bclor, 'u. Suc Appundir- lr  t i l r-a

sLrnrn larv  o l ' thc  cos ls  1 'or  A l tc rnat i rc  3 .

Comment pT79] t  How l ike ly  is  th is  to  happen ?
Has there been any opposi t ion to work ing together
expressed by the res idents c i r  munic ipal i t ies l

Comment [JT8O]:  We are unable to  evatuate
these costs because quant i t ies assumed are not
provrded

I  nr l l tc r ' r ' i r t r :  t le : i r :n .
( ' ap r t a l  e  os t :
. , \r tnLri l l  O&\' l :
\ Io r t r tor ins  ant l  c loscout  p lan/ repor t :
l 'otal l )resent $'orth:

. \  1.9(X).(X)(.1
S l -1 .7J( r . (XXt
\  l 2 . l  I  f ( . ( x ) ( )
\  - \ -5 . (X)( )
$ 39.er9.000

' ' '  l ) r cse l l I  uo r th  c ( )s t \  u \ c  cL rn 'e r ] t  r l t t cs  and  ck r  no [  i ne l r rdc  i n l ' l a t i t t n

Stute Acceptance

- [ ' h i s  
e r i t c r i on  r r i l l  be  c r i t l ua tcd  th r t l L rghou t  thc  de rc lopnren t .  sc recn ing .  und  an l l ys i s  o l

I t l t e rna t i res  bascd  ( )n  e ( )nmlcn ts  anc l  i npu i  r cee i r cd  l l ' on t  thc  \ l ' l )N I { .

(. o m m u n it _l' A c c e pta n c e

Th is  e r i t c r i on  * i l l  bc  cva lu i t t ed  th roL rghoLr t  t he  de re lo l - rn i c i r t .  se reen in t .  l nd  ana lys i s  o l '
a l t c r l t a t i res  based  ( ) r t  e ( )n tn l cn ts  i i n t l  i npu t  r cee i red  I ' r o r -n  l r i ea l  go ren tn ten ts  end  the  puh l i c .

I0.{)  ( ]ONIPARISON OT ALTI,R\AT' IVES

' I ' h ro t rgh  
thc  u l ta l r s i s  and  e  \a lL ra t i on  o l ' a l t c rna t i re :  us in ! l  t hc  spcc i l ' i cd  c r i t c r i a .  a l l  t h rcc  o l ' t he

p re \e l l t eL l  a l t c r r l i t t i \ e \  a l ' c  ea l tab le  o l ' t - cn red ra t inc  the  g ro r rnd r . l a te r  eon t l rn inan t  p lu r -ncs  in
aee t t rda t tee  * i t h  \ \ ' l ) \ l {  r ccp r i r cn ren t \ .  I n  a . l d i t i on .  a l l  t hc  a l te rna t i ves  p ro l i t l c  a  r cdue t ion  i r r
r i sk  to  d r ink inu  \ \a t c r  r ccc l l t o rs  c lo r ins ra t l i cn t  o l ' t hc  l JA . , \A l ) .  A l t c rna t i ve  .1  p r t l r i c les  th i s
rcd t t c t i o t t  o l ' l ' i sk  i t t  a  sho r te t ' I re t ' i t i l  o l ' t i n t c .  , / r l l  t h rec  a l t cn r l r t i \ t . \  eu r r ' \  i r  n le l r sL r re  t r l '
t t t l ec r t t i t t t r :  A l t c rna t i r c  I  re la tcs  to  the  t i n re l ' r i i n re  neec \sa r \  t t r  co rnp le tc  the  pun tp  and  t r ca t

S p e e  [ ' r o .  l n e  .  l t n d  l ]  I  S .  I  I  ( '

S e  p r c r r r b e  r  l o  l  l
i ) i r rc  J9  o l  . i J



. , \ l t en r i r l r \  c  I  eu : rh i l i r r  S ru r l r

!,11urtd yy.1r r l(t 'ntctJilI St rirtc!,\
l l l dgcr  Anr i r  Ar l r r r r r . r r r i t io r r  l ) l l rn l

' , i  r  t ;  j  ' : . r , : t  
. ,  {  ;  i . . .  i  r  i

[ )h t t \ c :  A l t c r t ta t i r c  ]  r ' c l a tes  to  the  e  l l ' ce t i r cnc \ \  and  in rp l cn ien ta t i o l t  o l ' t hc  h iochcn t i ca l  phasc :
i t t t t l  Al tcntat i re 3 rc latcs to thc nat l r ra l  a i tcnuat i ( )n phasc ( t inte l ' rar1c).

. \ l t t r t rut i t ' t  I  IR, l l / I I IRi l l  
' f r ( t t i ln t t t t  

t t t t t l  , l loni ton,r l  N' t t t tu ' ( t l  , \n( tutu l rorr  inrol rcs thc
col l t i l lL led i t t lp lcnle l l tat iot l  o l ' thc exist ing I l {N4i \ , l l l {N, l  sroundwatr : l ' l lun ' l l )  a l tL l  t re i l t  s , r ,s tcpr 11cl
groLl l ld \ \atcr  l l l ( ) l l i to t ' i l tu  l t r t )SI ' r t l t t .  

' lhc 
l ' lJ( i  l ' lL i r r ie u 'oLr lc l  cont i r . r r , rc t9 he rccgrcrccl  i rpci  t rc i l tcd

l t l o r l g  r i i t h  g ro i t l t d t ra tc r  t t t o t t i t o t ' i ng .  
' l ' h i s  

i r l t e r -na t i r c  ha :  thc  ad ran tugc  o ! ' a l read t  he ing  in  p lacc
I r t  add i t i o r t .  t h i s  i t l t c rna t i \ e  i s  e l ' l ' cc t r re  i n  ac t i re l \  t r ca t i n ! .  on l v  the  I , l J ( i  l , l L r r l c .  

' f o ta l  
eos t  l o r

A l t c rna t i r  c  I  i :  app rox in ra tc l r  S77  n t i l l i o r . i  p rcscn t  u  o r th .

. \ l t enu t t i I t  2  I r t ' t i l t t  I l i o< ' l t e t r t i t  t t l  
' i ' t ' t ' t t t t t t rn t  

( tn ( l  f u lon i t r t r t , t !  , \ L t t t r i ' L t l  A t te r t t t t t t i o r r  i r t r  o l r  cs  i n -
s t tL t  l - r i oeher t t i ea l  t r c i . l l l l l en t  o l ' t he  th rcc  L roundwatc r  e t l n taminan t  n lun tcs  and  thc  i r r i l t l cn ten ta t i on
o l  . t  I t l od t l ' i ec l  g roL rnd \ \a tc r  t t t o t i i t o r i t t ! ' l ) r ( ) ! ) ran r .  

' I ' h i s  
a l t c rna t i vc  i s  c l ' l ' cc t i r c  i 1  l r c t i i e l , r  t r c l t t i pq

a l l  t h rcc  s ro t t t t c i r ra tc t ' eon tan t iuu r t t  l t l un rcs  l t ru t cd  on  l J l r , , \A l ) .  
- f o la l  

cos t  l i r r  i \ l t c lna t i re  I  i s
i r l lpr( )x ln iatc l , r  S6l  nt i l l ion prc\e nt  'u 'u or th.

. l , l t e r t t t t t i r e  - j  P t th l i L  l l ' t t t e r  J t  r / a i i l  t r t t t l  , l l on i t r t re t l  l i t t t t r t ' t t l  . 4 t ten t r t t / r r l r  i n r .o l r cs  i ns ta i l a t i on  o l '
a  pL rb l i e  \ \ a t c r  \ \ \ t e t t t  l i r r  po tcn t ia l l r  i i l ' l ' c c t cd  p r i ra te  w 'e l l  owners  do lvn t r i l d i cn t  o i ' t hc  I t , \AA l r .
I t  l l hascd  sh t t t t l ou r t  o f  t hc  I l t \ 1  and  N , l l l {N l  s \ ' \ t c rns .  i rnd  Lhc  i rnp lcn icn ta t ron  o l ' a  n tod i l ' i cd
gro11l1t l1111cr ntor t i tor i t t t  prograni .  Or,cral l .  Al ternat i r  c  i  u l t inrate l r  rc l ics ! ) l t  l t i l tu l ' i t l  a t tenuat iorr
t ( )  a r ld res \  res i t i L ta l  eon t iu t r i t t a t i on  in  a l l  t h rcc  g roun t l *a tc r  con ta ru inan t  p l r r i ncs .  l ' h i s  a l t c rna t i re
conlpletc l r  c l inr inatcs thc potcnt ia l  hLrt ran cxposLlrc pathwa) ' .  which is  rne l t r int i r r i  rcntedi i t l
l e t i o l t  ob j cc t i t e  .  J ' o t i t l  c ( ) s t  l i ) r  A l t c r -n i t t i r e  3  i :  app lox i rna tc l r  S -10  n r l l i on  p rc \e l t t  i l ' o r th .

I  I .0 RE\IEDY SELE,CI ' ION

( ' o t i s idc l ' i t t g  a l l  t hc  c r i t l L ta t i on  e r i t c r i a  and  conr l - l a ra t i \ e  asp t re ts  l r ssoc ia tc t l  r i i t h  thc  th rcc
p l ( ) l )o \ cd  a l te rna t i ves .  A l te r r ta t i r c  I  -  l ' i r b l i c  Wu ie r  S , r : t c r .n  has  heen  idcn t i f ' i cd  as  rhe  p rc l ' c r l ed
l i t i a l  re t l cd r  l i r r  t he  l l nnn l ' ! . ro i rnd r ra te r  p lun ics .  A l te rna t i r c  i  n t ce ts  thc  ren tcd ia l  l r e t i o r r
oh jce  t i re  a t i d  re !u l ; - r t t , r ' , t  r cqL r i ren te l t t \  bcear rs r t  r t  i s  l t ro t cc t i r c  o l ' h r i rn i r r . r  hca l th  an t l  t he
c l l \ l r ( ) l l l l l en t :  i n \ t t l r es  a  reas t lnab lc  i t np l c rncn t l r t i on  an t l  res to ra t i t l n  t i n t c  l l ' i u l c :  i :  l cus ib le :  and
el iminates dor i ,n-gradicnt  dr inkin l l  \ \  atcf  rcecpt() rs.

AdeclLratc \ ( )L l rLe contro l  n lca\Ll rcs hare t recr t  takcn.  l t i r tL l l ' i r l  at tcnl r : r t ior t  r , , , i l l  br inr . l  t i ru
st 'Ot t t ld*ater  i l t to col t tp l iat tee r i i th eh.  \ l i  l+0 sroinrc lnatcr  cpr i r l i tv  standi t r t ls  w, i th in i l  l 'easouublc

l ler i t i l  o l  t in le .  ar t t l  thc gr t lundni t ter  l t lu t i re nt : r rSin\  i .u 'e st lb lc tx ' l 'eceding.  and i t l ' lcr  castr  c losLrre.
s ro t t t t dna te r  con t iu l t i na t ion  cxecc t l i ng  eh .  \ l {  l - 10  p rc ren t i vc  uc t i on  l i n t i t s  r v i l l  no t  r -n ig r i i t c
hc r t t t l d  thc  hoL tnda t ' i es  o l ' an \  I l r o l )u r t r  i den t i l ' i ed  as  ha r in : t  e  x rs t i r rg  s round \ . va te l ' e ( )n t : - r l n i l l a t i u r . r .
A l t c rna t i r c . i .  i n  eon i r , l nc t i on  r i i t h  u l l  t he  in te r in r  ue t ions  eon ip le tc t l  t o  d l t c  ( so i l  ex , - ' l r ra t i on .  so i l
\ a l l t ) r  cx t rae t io l t .  e t tha l teed  b io l ' en tc t l i i t t i on .  e r l t p rnc .  i rn t l  u roundwate l ' pun tp  and  t rea t )p rov i c l cs  a

l l a th  l t t t ' e l sc  e losLu-c  und  lnce t \  t he  \ ta tL l t ( ' r ' - \  ru r lL l i ren ren t  l i ) r  r cs t t x ' i nSr  thc  cn r , i ronn ten t  t t t  t hc
c x t e n t l l l ' l r e t i e a h l c I s c e  S t a t t r t c ] 9 l . l l ( l t l . ' I ' h c r c l i r r c . t i r c A r i l v r c q L l e \ t s W l ) N l t i r p l t r o r i t l  t i l ' t h e
se lce ted  rc rncd i i i l  on t i on  in  acco rdane  c  * i t h  N l {  7 l l .

Comment [JT81]: Plus assumed plume srabit irv
within known hydrogeologic boundaries

Comment [JT82] :  Wi th s igni f icant  assumpt ions

Comment [JT83] :  Same comment  as above,
p l u s  s u g g e s t  r e - w o r d i n g  -  t h e  g o a l  i s  t o  e l i m i n a t e
the pathway,  not  the receptors (which was st i l l
ill:9:l ll"- !.', l't: I :r.I:1 !)

S;rc t  l ) ro .  lne  .  lLnr l  I t  I  S .  I . l  (

S e p l e r n h e r  l ( )  I  I
l ) i tuc  5O o l  . i J



. \ l l t ' n t l t l r r e  I  e l r r i h i l i r r  S t u t l r  l l i r t l g c r , \ ' r r r  l ' r r r r u r r i l i . r r  l ) l i r r r t

| ! 1 1 y r r . l ' r l r l ! ] ] { ! ] l l ] : . r l ; l l S t , . , t e 3 . t : ' - . ] . l \ i \ , ; i . \ . ] | l l ] l i ] i ' , . i , ] ' :

12.0 REI 'ERE\( ' [  S

. \ l J l i  l : r t r i r o r t t r l c t l t a l  Se r \ i ecs .  l ne . .  199 i .  [ t - i nu l  Rc t t te t l i L r i  I t t y rs t i , g t t r i ( )n  R( l ) ( / t . t ,  B tu ! ,q t , r  An tn
. \ r t r r r t t t t r i i i t t t r  P lL t r t t .  I ' r c l l t r c t l  l i x ' L 'n i te r l  S ta tes  A r rn r  

- l -ox i c  
anc l  F l l r za rd , r r i s  N la te l i a l s  Agcpc t .

Abcrdee n l ' ror  ins (  i roLrnd.  \ '1ar , r  lant l .  Apr i l .

. ^ l t l t  l : t t r  i l ' o t . t l t t c r l t a l  Sc r r  i ce  s .  l t t c . .  l r ) t )4 .  [ : i nu l  f ' t t t s i l t i i i t r '  - \ ' r r r r l r ' .  B r td ,q t r . . 1 r  i l _ r '  . l n in r t r t t i t i t t r t
P lL t t t t .  l ' r e l l a l ' c t l  l o r  L ' r t i t cd  S ta tcs , ' \ r ' r t i - r  l : n r i l o r rn ren ta i  ( ' cp tc r ' .  Abc r t l cc l  l r rg r ' i p r . l  ( i r , L r l t l .
\ i an  l an t l .  AusLr : t .

A l : ( ' .  l (X )1 .  
' l - e t  

l t r t i r t t l  I rn l t t t t t . t i t t t l r i l i  r r . . { r r r , \ \ n t ( , t us ;  G t t i t l e l i na : . f i t t .  .S i te  .41 t1 t i i t . t t i t i l i t . t .  t t nd
I t ) t ! ) l ( t t t ( t t t ( t t i ( ) t t .  PJ t t t t e  I l  Re l t t t t t .  l ' t ' cpu red  l i r r  t hc  L ' .S .  A rm- l  I : i t r i r ep l t r :p t i l l  ( ' . ; ! t t c r  (A I : ( ' t  b i
i t l l  cx l ) c r t  P l t l t e  l  eon rc l t cd  h r  . \ 1 . ( ' und  rc r i sec l  an t l  ec i i t cd  b r  Ma ico l r -n  I ) i rn ie .  I nc .  N4 l r . ch .

. \ t t i g . . l  \ \  .  l r ) r )O .  Oeo lo ,q . t  t t l  t l t e  I l L t t l , q t t . { l r r r  A t r t t r t t r t t i t i on  P l t tn t  A r t ' L t .  \ \ ' i scons iu  ( i eo los i ca l
an ( l  Na tu t ' i " t l  H is to r r  SLr r r c r .

( ' l a r t t r t t .  [ . .  a r t t l  A t t i g . . l .W .  l t ) r )O .  ( i t ' t t l ( ) .< . \ ' ( ) f  S (u tk  ( ' o t r t r t t ' ,  W ' i t t ' o t t . s i t t .  W iscons in  ( i co lo . , i c i r l

a t td  \a t r r r i l l  H i s to r r  Sun  c r  .  I n l i r rn ta t i on  ( ' i r e  L r ia r '  67 .

( ' t t t ra t r t .  l i . .  l (XX) .  On , r t t t l -w t r t t ' r  P l t t t r r t '  Be l tuv io t '  , ' t ' r t u 'T l t t  ( ) t ' o t t t t t l - \ l ' t t r e r /S t t f i i t t t  l l ' t t t e t .
I t t tet l t t t  L '  t t l  t t  Rivu ' .  l ' roe ccdir tgs ol '  thc (  i round-\ \  atcr /SLrr l 'ace - \ \ 'are r  l l tc t . i tc l i9 ls \ \ ' r r rksh9lr .
l  : l ) : \ i6(X ) / l {  -O1lO)1 .  pp.  l . l - i0 .

l )c l rar t t r re r t t  t t l  thc . ' \ r t t . t \ ' .  2(X)8.  LL' t tL ' t ' ,  Subjer  t ; . t ( ' l i ' -2R l \e l l  Raplu((nt( t i i ,  Pt t t l te l l t rnt  Bt t rn in,q
On, tu rd .  l ) ce  cn tbe r  22 .

( i t r t k t r r i i t z .  \ ' 1 .1J .  a l td  Zc i l e r .  K .K . .  l (X ) - i .  l l ' t t t e r -T t t l t l e  [ - l e ru r io r t  , \ . l t t 7 t  o l  S t t r r k  Co t r t r t t .
I lT rca r t t t i t .  \ \ ' i seo t t s i t t  ( i co log ica l  anc l  Na tu r i i l  H i s to r \  Su r rc r .  N l i scc l l ancous  N4 l i1 t  5+ - l )1 .

( i o t kon ' i t z .  \ , 1 .1J . .  / c i l c r .  K .K . .  l ) unn in1 t .  ( ' . 1 ' . .  l ' hon tas . . l . ( ' . .  and  L in .  \ ' . 1 t . .  l (X ) - i .  ! ! . t t l n tgeoh t ,q t
t r t t t l  S i tn t t l u t i o t t  t t f ' ( i n t t r t t r l v ' L t te t '  f  l r t v '  i n  Su t t k  Co t r i t t t ' ,  l f  i  r r ' o r t r r l .  W ' i seons in  (  i co j t r s ie  a l  and
\ ; " r tL r ra l  I l i s ton  SLr r rc r .  l Ju l l e t i n  l 0 l .

I l r r rda l l .  S . \ ' 1 .  and  l Jo r r l u rn .  I {  ( ; . .  l t tTJ  l l ' t t t e t  R (s r tu t ' t . t , s  t , l ' l l ' i r t . o r r s i r t  l - t n t - t , t . l l i : co t t t i n  R i t . t , t .
R t t t i t t .  \ \  i sco t t s i t t  ( i co log ica l  i u td  Nr tu r i . t l  H is ton  Sur rc r .  A t l l s  F IA - - l 7 r ' . )

l - l a t t : o r t .  ( i . 1  . .  l r ) lO .  Geo l t t , qv  r f ' t l t r  R r t t ' L th t to  D i . s t t ' i t . t ,  I l ' r r r r r y r r i l .  \ \ ' i scons in  ( i eo log ica l  and
\L t t t t ra l  l l i s ton  SL t r r  c r  .  I n l i r rn ta t i o r ta l  f  i r e  L r ia r  \L rn thc r  l -1 .  N4ad ison .  \A ' i seons in .

( ) l r l l  C ' t r r l l t l r a t i o r i .  l r )96 .  I - i n t t l  [ )o t  t t t i t L ,n t t t l i o t t  R7 '1 to t ' t  f : o t ' 5 t t i !  ( r t t ' e r  ( ' ( ) i l . \ t r r r (  t i p r t ,  R t t l t , t t ' r t t . k
' \ t tL l  ' l ' l t tnn(t l  

Tr(( t tnt ( ' t t t  ( : t t i t  ( - l t ts t r t ' t , ,  [ ]u l ,qer, { r ' i i r . r  , - \ t iu i t tur i : io t t  Pl t tnt .  ( )cf t tht r .

( ) l i r l  ( ' t r r l r t r t ' t t t i o t ' t .  l t ) 99 .  l c )J ( )  P i t  f ' l r i t s t  ( )ne  ( ' t r1 t .  l - - i t t i t l  ( ' o t t s t t ' r rL t i on  I?e l t t t t ' t .  I l t u lg ,e r , l r l r i .
' \ t t t t t t t t r t i t i r t r t  P Iu t t t .  J t tn t t t t t ' t ' .

( ) l i r t  ( ' r l '1 t r l ra l . io l . t .  l0(X)to l (X)+.  Onttut l tLt t r t ' , \ ' tu ' t ' t t t i t ' t  " \ t ; t t tnr i t t - . t  Rt '1t t t t . r : ,  BLt t l .qer, - l r . l l t .
\ n t t t t t t t t  i  t  i  t  t r t  P  I  t t  t t t .

\ 1 t e e  l ) r r r .  l r t t  l r n d  l ]  I  S .  I  I  ( '

S e  p r e  r r r h c r  l t ) l  I



. \ l t e n l i i t l \  c  I  e t r r i h i l i t r  S t L r r l r

I  t  i n , t r r r , l r i l r t L . l  l ( \ , l l e l l l i l l  S t r ; r t t . r : r
l l i r i l gc r  Ar r t t r

Sat r l .  \ ' 1 . ' f .  i t nd . [a l l \ \ e t t . . l . l . . .  ] (X )u  . \ t r . t t t t i n t tb l t  RL ,n te t l i L t l  , - \ l t e rn t i t i t ' e  Ey t t l r t t t t i t t t t  
' l ' r e t t r t t b i l i t . t

S t tu l r  t t . l  D , \ 'T 'B i ru t t t , q r t tL ' t t l t t l i t t r t  t t l  l l t e  RL t t l gL ' t ' , - 1  r ' 1n  . , \ n tn t t t t t i t i t t n  P l t t r t t .  ( ' 1 .  S t l l r i t i ons .  L l . ( ' .  an t l
S p e c l ' f t t .  I t t e .  i . , ,  t . ,  . : i .  i .  ,  l - r  . l i ,  . , r , ; r . l  , \ i  , , r , , , j  i . t  I
.  i l , ,  

r

Shar r  l : r t r i r onn tc l t t i l l .  I ne  , .  l (X )1 .  D t ' u l t  I , t ' t , l i t t r i r t t u . . t  O t .o t t t t t l t t ' ( t t ( t - ! n . , . ( \ t i , q t t t i o t t  Rey to t . t ,
Sr t t11l1gv, ,  Botut t l t t r t  Ontt t t t t lv t t t t ' t ' ,  Bt t t lgu ' . i i ' r i l . r  . ' \ t r t t t t t r t t i t ion I ' ! t tnr .  l ) r 'eparccl  l i r r  L,n i tcd Stat t :s
Arn r - r  ( ' o rps  o l ' l : n ! i nce rs .  Apr i l  16 .

Shan I : r t t  i r t r l tn ie r t ta l .  l t te . .  l (X) i .  J( tn i t (u ' . \ '  200- l  f  i t ld  \ r ' t i t ' i t ie .s Tet ' l tn iLt t l  fu l tnr t t t ' r t t t t ! t r r r t
Pn t l t e l l u r t l  I J t tn t i r t .<  On t t r t t l ,  B t tL l ,g t ' t ' , - \ r ' n r r ' , \ t t t t r r r r t t i t i on  P l r tn t .  ] ) i ' ep i r r cc i  l i r r  L lp i t cd  S ta tcs  A rp r l ,
( ' o r p s  o l  I : n r i n e e r s .  . l u n e  6 .

Shar i  I : r r r i t ' o t t t t t c r l t i t l .  l l t e  . .  l (X )5 .  D i ' L t l t  On t t i t t t l v ' t r t t , t ' u r t t !  . \ o i l  I ny 'e . t t i , q t t t i t u t  Re l tp t ' t .  l \ \ t t t t t . ' :
n l .v  Derelo l t t r t t ' r t l ,  [ ] t t r l ,qL ' t ' . '1ni t . t  , ' \nur t t i t t i t i i t t t  ! ' ' l t tnt .  l ' reparer l  l i l r  Uni ted Statcs Ar l r r , ( '1rrps 9l '
l . r t l i r t e t ' r ' r .  . \ r r s r r r t  i .

SIrar i  l : l t \  i f ( ) luncl t ta l .  I l le  . .  l (X)- i  I ) rLt i t  Si , t t t l tern Bt t t i t t t lLrr . \ '  Gt- t t r tnt l r ; t t ter  Pl t t t ' . t ,  l l  l t tv t , . t t i ,gLt f  ior t
RL '1 t r t t ' 1 .  I )L r l . q t r . . 1 r ' l l t t  . l t r t n t t t t t i t i o t t  [ ) l t t n t .  l ' r cp ; l r cc l  l i r r  L ,n i ted  S ta tes  A rn r r ' ( ' t x ' ps  l l ' l : ns i r r cc rs .
\ lareh l f i .

S l r i t r r l : t l r i r t l t l n l e r l t a l . | l l e ' . ] ( ) ( ) 5 . D l . u i t T e t l m i t u | , | I y t l t t t t . t t i i t l t t t t t P a f | l r t l l ( l | l ( . (

R t to r t t t n t ' nL l , : r l  [ ) i . : ; l t t , s i t i o r t  t t f  t l t t  B to lo .g i t ' L t l l . t 'En lu tn t .e t !  S t t ! t . s t r t . l ( t ( ( ' l ' r ( ( t i t ] t en t  S i . t , , t t , n t .
Pt ' r t l te l lLt t t t  Btrnt i r t ,q Ort tunt l ,  Bt tL l ,qei ' . { i ' in ' ,  .4r tut t t t t t i t ion [ ' i t t r t t .  l ) reparcd l i r r  L. in i tcr l  St ; r tes Ar.p1
( 'o rps  o l  l : ng inec rs .  Nor . cmbcr  l -1 .

Shar i  l : r r r  i r onn tcn t l t l .  I nc . .  l (X )6 .  D t ' t r i ' t  . \ l t e r ru t i ye  I .a tn i i t i l i t . t  . ! t r r t l r . .  [ ' n t l t r l l t r n t  B t tn t i n .q
( i t ' t t t r t t L l  l l r r r t r  P i t t . \ t rhv r f t i t < t  So i l ,  RLr t l , ge t ' . { r r r . r '  . - \ nu t t t t t r i t i o t r  P l t t t t t .  l ) repared  l i r r  [ ] n i t cd  S ia tcs
Ar rn - r  ( ' o rps  o l ' l : n : l i ncc rs .  Apr i l  6 .

Shl t r "  l :nv i rot t t l le  r l ta l .  Inc. .  ]006.  DrLt t t  Ct t r ret t iye t l le t r t t t t '1 , :  I tn l t letnentrr t i t in  Rt ,prn ' t ,  iVI IRX,I
[ , . t ' l t ' t t t t i r t r t  l l 'e l l  Ret t l i ,<nnlenl  I ' t ' t t .1ect ,  I ]Lt r l .qet ' , { r i i r . r  . lnut t tut i t ion I ' l t tnt .  l ) reDarcd l t r r  L ln i tc t l
S ta tcs  A rn r r  C 'o rps  o l ' I : ng incc rs .  , \ p r i l  10 .

S l ree  l ' r t r .  I ne . .  200-1  to  l 0 lO .  Gro t rn lh ' (L t ( t ' , \ ' t t t ' t ' t t t i r e  S t t t t u t t t t t ' . t '  R ( l )o t ' t \ .  B t t t l . qe r .4nn . r .
. \ t t t t t t t t  t t  i  t  i  t  t r t  P  I  t u t t .

S l r e e  I ' r ' t r .  I n e  . .  l ( X ) - 1  t o  l 0 l O .  A n n r u t l  ( . t t l t  i t t t t l  C o y t t '  R e l x t t ' t s .

S ; ree  I ) r t r .  I I re  . .  1008 .  D i r t i t t ' o t t t l u ( t I (  S ( ) t t t ' (  t , s  RL ' t r r t r l i t t l  I n res t i . q t r t i on  Re l t t t t ' i ,  R t tL l ,qe r  A i ' n6 '
. ' l r r tnt t t t t  i t  i  t  t t t  P l t t t t t .  \ ,1areh.

S l r ce  l ' l ' t r .  l ne  . .  l (X )9 .  ( - t t t t . t t r t r t ' t i r t t t  I ) t t<  tu t r (n t ( t t i ( ) t t  Re lx t r t .  f ' r o l t e l l t t n t  B t r t ' t t i t t , q  ( i ro t rnd  P l t t t . : e  2
( ' t t 1 t  ( ' on \ t t ' t t ( ' t i o t t ,  B t t t l , qe r . l l ' l r . r  . \ t r t n i t u t i t i o t t  P lu t t t .  I i ch l l i a r  r .

Sp rcc l ) l r r .  I ne . .  l (X )9 .  ; \ ' o t t l t e t t . s t  Ro t1111111 ;1 ' ( j n t tu t t t v ' t t t e r  In rc .s t i . qL t t i r t n  Repo t t ,  R t t t l , ge r , { l . l l l r .
. \ t t t n t t r t t i t i t  t t t  P l t t n t .  I  )ece rnher ' .

S p e e  l ' r o .  l n ! .  i l l ) ( i  I l  1  5 .  I  I  (

S r p t e  r u h e  r  l ( l  I  I



Spee l ) r t r .  Ine. .  l0 lO. I -atr t t 'Rel tot ' t .  " \ ' r t l t f t t r ;  E\ \ ' -170R l |et l  RL, l t l t tcanu'nt .  X4rnl i f ied l l t t ' t - i2r
Rrrrrcdi t t l  , l le t r t r t ' t , t  t , l l lR, l l  l .  . lLr l r  l ( . ) .

S t t r t t c  a t td  Wchs te l .  I I t e . .  l 0 (X ) .  L : t i t r t t t t t ' 11 ,1 , / r r r r  o f  ( ' t t t t t l t o r rn t t s  t l  Cpn te r i l  i n  ( i r t t t t n t l \ ' ( r t ( t - .
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Technical Memo - Progress Update
Groundwoter Flow and Solute Transport Modeling ot BAAAP

Introduct ion

Discusse d in this t-nenro are thc fincling:; l i 'orr-r aclclit ional giounciu ater f low' ancj contaminant
trat lsport  I r rociel ing pertbnlecl  in support  c i f  the Al terrrat i re Feasibi l i ty  Study (AFS) Report
corlpletecl lbr the Fladger Arnty Anrnrunitirtn
P l a n t  ( U A A A P )  s i t e .  B A A A P  i s  a  f o r r l e r
inciustr ia l  instal lat ictn locatecl  in south-central
\ \ ' isconsin.  appro\ intatelv 9 rui les sout i r  o i
fJaraboo and 30 nt i les northuest of  Madison
(F igure  I  ) .

Ser c ' ra l  nroclel ing projects har e been contplctccl
in : 'upport  of  the AFS Repot1 prcparecl  tor
B A A A P  ( A p r i l .  2 0 1  l ) .  

- l ' h i s  
i n c l u d e s  ! ' e c e n r

nrodel ing anah'scs contpleted in Apr i l  201 I  tc i r
three arcals kno* n to har e been allcctecl bi, prior
s i te operat ions -  thc Propel lant  BLrrnins Ground
(Pf lG).  the Ccntral  Plunte Area ancl  the Deterrent
BLrrnir-rg Grouncl  (Dt lGl  r .  - l 'he 

contalninants of
concern identil lcd i ire carbon tetrachlrir ir-lc
( t ' l ' t r ' 1 . )  a t  the  PtsG.  anc l  c l in i t ro to luene (DN1 ' )  a t
the PtsG. C'entral  Plunie Area and the DBG.

- l 'he 
cLrrrent nrodel ing \ \as per lbnred to supplenrent hvdrogeclchemical  evaluat ions as wel l  as other

t t r t tdels dereloped fbr I IAAAP. l -hc intb 'nrat ion contained herein ts supplenrental  to the Af iS Report
ancJ  shou ld  be  re r  iened in  th is  conte . \ t .

S i te  Conceptua l  Mode l
' l ' l ie 

s i te conceptual  nrodel  c iescr ibes thc phl ,s ical  geologic and h,""c l ro logic condi t ions understood tcr
c.r ist  in the arca of  the BAAAP si tc i rncl  tor i ls  the basis tbr lhe rrui . r rer ical  rnociels c leveloped to
preci ict  grounclw'ater f lo ' r l , 'ancl  contart t i r tar t t  1r 'anspor l  concl i t io i ts at  ihe s i te. ' l 'h is includes: ( l ) the
si te-wide (regional)stead;--state nrctc le l  upciate.  (2)steady-state sutr-ntoclels created tbrthc PBG,
( ' c .n t ra l  P lunrc  Area and Dt lG:  (3 ) loca l  and reg iona l  h is to r ica l  t rans ien t  mode ls ,  and (4 )  loca l  and
rcqional  predict i re t ransient t t roclels.  l 'he s i te conceptual  nrc idel  includec' l  throughout th is r lodel inq
el jbr t  is  based on nul t let ' r ' rus stLrcl ies conducted at  BAAAP (and the surrounding i i rea)over the past
clccacles.  including e.r tetrs i r  c l lc lc l  invest isat ions and on-going long-ternr w,el ter  leve I  r -noni tor ing.
Descr ibed rn t l ie to l lou, ing sect ions is the conceptuai  understanci ing of  the surf i rce ancl  groundwater
s\ ,s lc l l  in the proiect  arei i  i ts  i t  re lates to histor ical  and precl ict i r , 'e groundrvater f low aud
contaminant t ransport  ntodcl  dcr eloprtrent ancl  anaiyses.

Outwash Gravel  Aqui fer
- l 'he 

tsAAAP si te l ies wi th in a th ick glaciai  outrnash secptence. contpr ised preclominant ly o1-
interrni . red sequences ol 'wel l -grader l  to poor ly ' -graded sands (S\\ / -SP) that  are local ly more si l ty
(SM1 Local l r , .  coarser-qrai t recl .  r 'uel l -sradecl  to poor ly-graded srzir ,e l  (GW-GP) layers are present
ni th in the outwash sequencc' .  At  the DBC. discont inLlolrs f ine- lavers of  f lne-{rrained glaciot luvial
scd i t len t  cons is t ing  predo i r - r inan t ly  o t ' s r l t  (N ' lL ;a rnc l  c lay  ( ( 'L )  occur  above thc  w 'a te r  tab le .

'Pr tor  
nrodc l inq c f tbr ts  conrp lc tcd bv o thcrs  ( . . \ ts8- i :nr i rormrcnta l  S lcn iccs.  lnc . .  1993.  \ \ 'ooc ln 'ard-C' lyc lc ,  199,5:' l  

\  &  Assoc ia tcs^  lnc .  ( l (X)0) :  ar td  thc  S i ravn Ci roup.  Inc .  (1006) .  l - [ r t - 'n rost  rcccut  vcrs ion o l ' thc  groundrvatcr  f ' lo r , r ,
tnoc lc l  lApr i l .  l0 l l ) inc l t r r lcd  f i r r thcr  rc l tncurcuts  to  t l te  Shar 'n ' r loc lc l  anc l  thc  usc r i t 'morc  rcccut  groundwzr tcr
t l l t l t t i t t l r i t l g d a t a ' S e - p a r a t c g r O t l l l t l \ \ ' a 1 c r 1 l t l r r l t i t d c t l I t t i , . t l t i I l a l l t t r i ] l l S p ( ) r t t l t i l c i c l s

thc  [ )B( i .  DB( i  anc l  C 'cnt ra l  P lunrc  i l l ' cas.

Figure 1.
Site Location
and Vicinity
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Draft Copy - Do not Cite

S e p t e m b e r , 2 A I I



Technicol Memo - Progress lJpdote
Groundwater Flow and Solute Tronsport Modeling at BAAAp

T'he watertable ranges t i ' t t t t t  about 740 t-eet aborc mean sea lc ' r ,e l  (arnrsl) in the southem part  o1' the
I IAAAP si te to arot tnd l i l5 fbct  at t rs l  in the nof ihu'est .  

- fhe 
soi l  rnater ia ls at  and below the rvater

table are s i rn i lar to thosc reported above. ct tnsist ing preclorninant ly of  separate ur interrnixecl  layers
ot-sand atnd gralel .  Grarel  let tses appear to occLlr  lnore t iequent ly just  above bedrock

tseclrock geology at FIAAAI) is dontinatec-l b;- C.ambrian-age sandstones. with some lretantorphclsed
I)recatubt' ian granites and rhr, 'olrtes. 

.[ 'he 
Baraboo i{ange to the nofth and w,est of I]AAAP contain

l)recantbr ian quanzi te conglomerate 's ancl  sandstones that are part  of  the tJaraboo syncl ine.  which
r ises sonte 5(X) f -eet  abore the BAAAP si tc at  i ts  north encJ. 

- fhe 
becJrock sur lhce dips stceply

t t l t lards the soLrth.  u 'hc-re soi l  deposi ts quicklv rhicken to a nrar i lnunt ot '250 t-eet.  Along the north
bt l t rnclary o1' the BAAAP si tc.  st-r i l  deposi ts are th in or absent,  and cluartz ancl  sar-rdstone 6utcrops
are coll l l l ' totr. A Precat.I lbt' iart clLrartzite occLirs ai t l-re basc of the hil!s. along the north boLrnclary gf
BAAAP. South c l l ' the Barabt io Range the quartz i te sur lace dips steeply towards the st luth,  and is
trr lder lat in t tnconforrr tabl ," 'by 'C'anrbr ian t lne to nrecl iunt  sanclstones u, ' i th l t inor 3l 'poLlnts of
l inrestone and shale.  A stccp hl ,draul ic sradient (0.11 l i r ' f i )  has been reported to occur in th is Llrea.

Furt l ier  rer iew ol 'geologic cross-scct i t tns.  nraps dcpict ing t l ie top of  the n,ater table,  hydraul ic
cottcluctir ity dilta. aquit 'er test rcsrrlts, ai. icl other cJata rva:; pertitrrlecl to assess rvhethel clistinct
hy'c l rostrat igraphic uni ts \ \erc prescnt at  thc s i te.  Pr ior  nroclels uset l  as many as s i -x layers to
represent s i te str t r t igraphy' .  

' fhe 
basis fo l  such subdi 'n ' is ion rr ,as not c lear however.  s ince no obvious

charactet ' is t ics to separatc the outwash scql lence w'as noted (other than a general  coarsening o1-
srain-size u. ' i th depth ; .
-l 'he 

upper Ittodel l i ir"er(s) uscci in prior nrodels clew'atereci andi'or clicl not e-.xtenci across the site .
Basecl  on these t indings. i t  vras c leterr t r ined that a modcl  c lepict ing lbur glacial  outwash uni ts
( la r , ' c rs )a t  the  s i te  was sLr t f l c ien t  to  rc 'p resent  s i t c  geo logy .  The re la t i ve  re la t ionsh ip  and
character ist ics of  each ntocJcl  la-vcr are presentecl  in I 'able l .

[ )ur ins th is ntodel  upclate.  a l l  l iy 'c l rogeologicai  and geochemical  in lbrmat ion has been ret 'erenced to
clepth rather than Lay"e r as used in prior rroclels. I lydraulic hcaci ciata u,crc rct';rcnccd to thc
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Laver
Depth

Inten'al
Soi l  Tr,pe and Other Related Intormat ion Ave. Kh*

(cm/sec)
'7110 tcct

r rnsI
Dorninatcd b1, glacial r iutu,ash cornprisccl ol"r i 'c l l  to poorly-eradcd
(SI ' )and uc l l -gradcc l  sand (S\ \ ' ) .  St ln tc  locss c lccurs  loca l ly  in
L lppcr  par t  o t 'so i l  pro t i lc  as  d iscont inuor- rs  f inc-era incd s i l t  and
c lay ' (N ' l l - .  C 'L1.  I ' - inc  (MI- .  ( ' l - ;  g lac io i l r , r r , ia l  rnarcr ia l  r , ras  rcpor tcd
f ionr  763. ( r  to  775. i  f ' cc t  arns l  a t  thc  DBG. ' l -hc  rvatcr tab lc  rangcs
tl 'urn arctuncl 740 f-cct arnsl isouth) to t t l -5 f 'cct arnsl (nofthrl ,cst).

4.34E-02

-)
7(X)-7'10 f-cct
itrnsI

( i lacral  outu 'ash. Prcdorninant ly SW'.  SP. Sornc' i ,c l l -sortcd tGW)
to poor l r ' -sortc,- l  (GP) grar c l  uni ts arc also prcscnt local lv

5.21 E-02

660-7(X) f 'cct
arns l

( i lac ia l  outn i tsh.  Prcc lomin i in t ly  SW. SP.  Sor : tc  gravc l  un i ls  arc
a l so  p rcscn t  (GW.  [ i l ) ) .

1 . 9 0 E - 0 2

,1
a

-l'op 
of'

Bcclrclck to
660 lcc t  arns l

( i l ac i a l  ou l \ \ ash .  P rcd t l n i nan t l v  SW.  SP .  Son tc  q ra rc l  un r t s  a r c
a iso prcscnt  1( i \ \ ' .  C j l ) ) .  Orcra l l .  thc  i i r lour . r t  o1 'grar , 'c l  appcars  to
incrcasc u r th  c lcpth .

4.33 t i-02

Flcdrock -atc-C'rmbrian agc bcdrock of thc F-au ( ' lai i 'c tbrrnaticxt undcrl ics
hc g lac ia l  uLt t \uash at  BAAAP and scrvcs as a  rcq ional  ac lu i tard  in
hc arca.  In  gcncra l .  thc  bcdrock cc lns is ts  o t - t lnc-  to  r rcd iunr-
t ra incc l  f i rss i l i l c rous and do lorn i t ic  sandstonc that  is  loca l lv
ntcrbcc lc lcc l  'uv i th  arq i l laccoLrs  s i l ts tonc and s i l tv  r ludstone .

*Kh a\crase : l t tur i t ted hrdraLr l ie cr lndirc l i ' . i t r  as detcrnr inet l  thror igh l lc ld tesr l t . IS ( ,Atsts LS. l99l)



Technical Memo - Progress Update
Groundwoter Flow ond Solute Tronsport Modeling at BAAAp

bottonr of  scrccn dcpth fbr  s i tc groLlnd\\1atcr ntoni tor ing wcl ls.  and auto-assigncd to thc
appropr iatc r l rodcl  laycrs.- fh is refbrence svstel t ' r  uas et t rp loyecl  to overconre inaccuracies resul t ing
tioltt w'ell designatirtns Itot corrc'sponding to the proper ntodel laver.

Dur ins the  Rerned ia l  Inves t iga t ion  (RI )conc iuc ted  by  At lU- t rS  in  1993.  s lgs tes ts  wereper fb rnrc 'c l
t l t r  I r t t ln i tor ing w'el ls across thc BAAAP si te.  The RI report  inclucle 'c l  saturatecl  hor izontal  hyclraul ic
concl t tct iv i tv 1K1')r 'a l t tcs obtaineci  at  54 u-toni tor ing wel l  iocat ions.  Basecl  on th is c iar ta,  l i t t le
cl i t ference in K1, is ncl tccl  wi th in the soi ls at  BAAAP. ercept lora c i rscont inuous, l lne-grar inecl  layer
el lcot lntercd at  the DIIG.- fhe K1, i icross al l  layers ranses f iorn 1.908-02 cl- i l / 'sec (Layer3) to4.33E-
02 cn l  sec  (La t 'e r4) .  r i r t l t  an  averase \aJue (a l l  layers )o f  approx imate ly  4E-02 c rn /sec .  Aqu i tb r
pu lnp  tcs ts  were  a lso  per l i r ru red  a t  tu , 'o  e . r t rac t ion  we l ls  (E l \ t -167,  FrW-169)  in  Spr ing ,2005. - l 'he
resLt l ls  o1' th is test ins y ' re lc led a hydraul ic coniJuct iv i tv value bc-trveen r l .85E-02 and 9.60E-02
cr l r  sec. ' [ -he Kl ,  la lues obtaincd are consistent wi th the soi l  tvt-- tes encountered (r , r ,e l l -sorted sand or
sand srarel ,  grading to poor ly-graded sancl) .

Hvdratr l ic  ccl t lc l t tct i r i tv  data.  a long w' i th other s i te anc' l  acl i r i lbr  character izat iorr  w'as ipptr t  i r r tcr
MODFLO\\ ' ' .  a cot t rnronlv Ltsed groundrvater t lou l lodel  c ieveloped by the U.S. Geological  Survey
(t lSGS) nhich t tses the t l t r i te di f fcrence methods to solve t low equat ions rn three dirnensions. J 'he
ct l t l lp l t ter  ct tde u i th in MODI- LO\\ '  consists of  a stnrcturccl  packagt of  independent produles that
acJclress fb l l t t r res associated r i i th a hydrologic s1, 'stem, inciuding r i r . ,ers,  c l ra ins.  wel ls,  recharge ancl
e\apotranstr t i r i i t ion.  as rvel l  as constanl-heacl ,  general  heaci  and no-f lorv boundar ies.  Layers nray be
si l r l t r lated as t t t lc t lnf lned. conf lncci .  or  a cotnbini t t i r tn of  both.  In acldi t ion.  srounclrvater l lorv
pattcrns \ \ r - re eraluatcci  using MODPA-II I .  a part ic lc t racking con' lp l l te l -code that uses
MODI'LO\\ 'outpLrt  to senerale a set  of  pathl ines f tom part ic les placed within the uroclel  c lomain.

T'he t t - toclc l  interpolate c l  d istr ibut ior-r  o i -Kh across the ntocle I  dortrain is shorvn by Layer on Figures
2a-d.  

- l 'o 
achier e bette r  rcsul ts and sr i l l lc ient  heterogenei tv tbr  hydraul ic concluctrv i ty cJistr ibgt iop,

l l t l l l lerot ls cotr t ro l  ("pi lot")  points \ \ 'erc insertccl  i i t  locat ions rv i th in the n-rodel  dgn-rain.  Pi l6t  poipts
\ \ere placecl :  ( l )bet*e-en t tbsc-t ' rat i r tn points adding greater densi ty in those areas where ntore
t tbserr i i t ions 1-roints \ \ r - re locatcd: (2) in areas where the c ibsen'ed head gradient rvas steep; (3)
betneen t lbserrat ion wcl ls ancJ hcat l -dependent boundar ies;  and (4) at  other locat ions as cgnsiderec' l
l lcccsserrv to l i l l  in ga;rs.  l t r rerse nrodel ing eniploycd PES-f .  the autoluatecl  parameterest imat ion
code within MOD[TLO\\ ' .  RcgLr lar izat ion u,as appl ied as a hontogenei ty constraint  dur ing each
PI:ST si t t tu lat ion to i t t iprorc pi lot  point  rnatchins and adcl  er t ra stabi l r ty to the inversion process.

Surface Water Features and Groundlvater Interact ion

The I IAAAP t t tocJel  c lomain i ics u i th i r t  the W' isconsin Rir , 'er  c l ra inage basin,  i r - r  southeastern Sauk
C'ounty ' . - l 'he pr incipal  surf i rcc u, 'ater c l ra inage tbatures w' i th in the batsin include Otter Creek (west) .
IVlanleir  C'reek (nor lheast)and the Wisconsin Rirer (east,  southeast and south).  l -he nor lh ancl
northncst s ides of  the basin arc c lef inecl  bv coe.r ist ing surface and groundwaterdiv ides that extend
al t tng the sotr th s ic ie of  the Bar ' : iboo Hi l ls .  A grcunclrvater high in the rvatertable elevat ion and
stecp grt tunduater gradients occLlrs. lust  northw'est  of  t l ie BAAAP ntodel  dctrnain.

fhc- drrect ion of  resional  shal low'srounclu 'ater 1lo*, in the northern par- t  of  the basin is general ly
tctuards t l te south and southei lst  i lcross the nroclc l  dontain.  Hydraul ic gracl ients rv i th in the water
table aclurtbr f lat tcn l i r r ther south and southcast tow'ards the Wisconsirr  River.  A component of
gr i - rundu'ater rr i th in the nctr thei istern por- t ion o! ' the BAAAP si te is directed towards the east,  wi th
qroi t t tc luater t lo* elsewherc l low' ing towards thc W' isccrnsin River (south ancJ southeast) .
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Figure 2a.
Distribution of Horizontal
Hydraul ic Conduct iv i ty in
MODFLOW model (Layer 1)
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Technical Memo - Progress lJpdate
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C'or l lp leted in 1924. the \ \ / isconsin Porverand Light (P&L) danl  i rnpouncis t f ie Wisconsin Riv 'er
nt l r th of  Pr i i i r ie dtr  Sac. lorr t r ins the Lake \ \ ' isconsin Reserr ,o i r .  Records avai lable f iorn Al l iarr t
f rnergr, ' (ounc-r  o l -Wisconsin P&L) indictr te that  the head w'ater level  above the hyclroelect lc power
claru (north) is 774.3 fbet  N( lVD. r i ' i th a ta i l  water level  of  734.c) t 'eet  NGVD. Whi le rotal  t low rares
c . rceed inq  12 .000 C ' [ rS  l ' rave  been repor lcd  fb r  th is  in rpoundn]en t .  the  to ta l  t low on Ju ly  l8 ,20 l l
tncasttrcci  4.620 CIrS. 

- l -he 
\ \ ' iscotrs in Rirer is bei ie l 'ed to be hydraul ical l t ,conl tccted to grolncl-

water i r r  the outuash. Relat i le l ; -  l )at  gracl ients i t r  the v ic in i ty ol- the \ \ ' isconsin River are interpretecl
to represent the hl ,draul ic ct lunect i t in betw'een the grouncJw'ater and surface rvater systeprs.
' fhe 

r" i i ter  soLlrcL's to the'grortnclvr 'ater systetn incirrde a cortrbinat i t in t l l 'c l i rect  precipi tat ion,
int l l t rat ing surface water.  and grouucluater inf lcr l ' .  Local  wer lands act  as sources of  recharge to
groundwater when sur lace \ \ ' i t ter  e lc iat ions i r rc hiqher than groundw,ater e levat ions.  and
groutrdw'ater c l ischarges to thc sur lerce water occr l r  n,hen groundw'ater elevat ions are higher than
sttr lhce water.  GroLtnduater also ctr tet 's  t t ie prr iecl  area as regionai  groundwater in l lorv der ivecJ
fl 'ott l upgradient recharge. Precipitatior-r. f loil betn een grounclrvater arrcl sLrrf-ace rvater, and
uperadient inf lou are al l  inclLrcled in r i re nroclel .

Development of  Transient Groundwater Flow Models fe1 gfuMp

Moclel botrndarv conditions \\ 'ere reassessecl f i 'orn ir hy'drologic basin perspectivc that colsiclerecl
srot tndwater dir ic le l t lcat ions and resuhec' l  in the establ ishntent t l f  boundar) i  concl i t ions t l - rat
pror lded relat i re l r -  c lefrni t i re l teacl  cr lntrol  lbr  input into the ruodel .  As shorvl  in Figure 3,  p-rodcl

boundar ies are c1ef lned by,Ottcr
(eas t .  sou th) .  Th is  approac l i  uas

Creek (w'est) .  the l ]araboo Hi l ls  (north) and the Wiscorrs in River
considr-'rccl an iniprol'entent o\'(-r previr-rr-rs mocle ls since head data
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f l 'o l l l  s t l r l -ace \ \ater fbatures helped relno\e sorne of  the ambigui ty associated lv i th c let in ing prodel
boundar l '  condi t ions notecl  c lur ing pr ior  n iocleI ing et l t r r ts.
- l -he 

ct t r rent t lodel ing ef  lbr t  included reassessinu rncldel  boundary culc l i t io ls,  avai lable
precipi tat ion and recharge rates,  l iydraul ic conduct i l ' i ty  zrnd a number of  other t -actors.  Substant ia l
increases ln the averaqe preciprtatiott rate recorcled o,u,er lbur of the past f ir,,e years have locally
atJ-ccted the r t ragni tude and cl i rect ic ln of 'grouttc lwurter t low at  t lAAAP. Such concl i t io ls necessi tatecl
the derelopl l lent  c l l 'a t rat ls ictr t  nut ler icai l  I lodei  capable of  c iepict ing such cgndi t ic lns. ' ;he t ransient
I l l t ldel  a lso pror ided I IAAAP w' i th a tool  to assess the l ikely al- lect  that  shutt ing c lown the exist ing
Inter i t t r  Remedial  Measures'Modifred Inter i rn Remecl ia l  l \4easlres ( IRMiMII{M) grgundwater
pLtl l lp and treat svstetl l would e.\ert cln local grouttdwater flow'arncJ cgntalrinant transporl at the
PT]C.

The translent MODFLOW l t tctdels derelopccl  fbr th is project  were der ivecl  f l 'or t r  a cal ibratecl
regiorlal steaclv-statc tt lode l. prepared as an upciarte to prior nrodels. The regional steady-state
I \4ODFLOW nrodel  is  t l t l l  d iscussecl  in fur therdetai l  in th is nrerro s ince the lbcus o1-the current
efJort  was tc l  del 'c lop t ransient r t todels thai  coulc ' l  bc usecl  to assess how'r 'ar ist ions ip the local
hi"clrologic l low regitne wottlcl at-fect grouncl',1'arter l low'pathw'ays anci cgntaminant rransport.

Transient r l lodel  derclopntcnt bcgan w' i th the input of  hydrogeological  paranterer data,  inclucl i lg
p r e c i p i t a t i o n a n d r e c h a r q e c l a t a f i o n t  1 9 8 8 .  1 9 8 9 .  1 9 9 3 .  1 9 9 , s , 2 A 0 7  a p d 2 0 l 0 i n t g t h e r e g i o n a l
steacl l , -state nrocJel .  l -h is task rr 'as fb l low'ecJ bi '  cal ibrat ion ol- the t ransient f low,rnoclel . ' l -he
cal ibrat i t ln procecl t t re consisted of  conduct ing backw'ard i 'nodel  s inrulat ions using Pt lST' .  to l lorved
b'v 'a l t  eraluat ion of  precipi tat ion.  recharge ancl  speci l lecl  f low rates or, 'er the histor ical  c lata per i6d
(198t { -2010)  to  assess  reasonab leness .  To  ass is t  u  i th  n todc l  in tc rpo la t ion .  pscudo*rvc l l s  wcrc
acldcd to tl ic nrtldc-l clottrain at a l ir,r '  locatior"rs in this arca (ancl othcr locations) whcrc data gaps
in hcad inlbrnlatiotr c.ristccl. I- 'onr ard MODFLO\\' :sirnulations \\,ere then pertbrmeci to recorr3 the
sensi t i r i t i ,  of  the rr ]odel  to c l tanges i t t  inptr t  pararneters and assess the residual  rnean sqgare (RMS)
error asst lc iated l l i th r l lodel  cal ibrat ion.  l 'he RMS er lor  ra lues obtained ver i f lecl  moclel  cal ibrat ion.
- l -he 

reassessl l le l t t  o1' the in i t ia i  MODFLOW nrodel  boundary concl i t ions inclucled an el ,a luat ign ol-
precipi tat ion and rccharse. Ort  arerage.30--32 in iyear of  precipi tat ion fa l ls on the ground surt i rce in
Sauk C'c l t tntv.  r 'u i th onlrv 25-30 pcrcent (9.6 inches) rernaining as surface rvater.  Of th is antoLlnt .
sol l le rnl i l t rates to the sroundwater wl i i le sot le l low's as runolJ ' to streants or c i ra inages. Dur ing this
rr lodel ing et lbr t .  i t  uas assr i l t tecl  that  2-5 ' l i ,  of  the avai lable u, 'ater (2. . {  i r - rches) intr l t rates to the
groltndn'ater slrsterl.

Specified f-lou boundarics \\ 'ere assirlnecJ to represent rvater pushing into the rnoclel f i 'clpr the nor-th
atrc l  west s ides of  the r t r t tdel .  l ' l te al t io i t i i t  of  water enter ing the n ' rodel  was est intatecl  by c l iv id ing the
ctintrtbutecj area tor cach arrc. r,, ' i th eacli contributing area being detined by surface rvater cli l , ides
I o c l t c d  i n  t h c  b a s i n r .

' l ' h r r t l ' - t i re  
(35)percent  o1 ' the  ava i lab le  p rec ip i ta t ion  (3 .4  rnches)  was app l ied  to  each cont r ibu t ipg

area as an rni t ia l  est i t t rate ot-potent ia l  recirarge al-noLlnts enter ing thc model area. Coprpar ison of
precipitatic'rtt. recharge ancl specifled l lolr 'data w'ere adjusted tcl the itpproprii l te ri l tes fbr each year.
I ) resett ted rn ' l 'able 2 are thc precipi tat ion ancl  recharqe rates associerted with each year inclr-rc lecl  in
transient model c lereloprt ter t t .  Tl ie RMS associatecl  l l ' i th each data set  is also i lc l lcJecl .  a lons wi th
gc'neral iz ing bouncl ing assunrpt ions associatec' l  w' i th r t rodel  inf lo ' , ' , 's .

- Each srtrface \\ ' i l ter clir ide \\as geltel 'allv rtotecl to coincicle ri ' i th the groundr.vater div' icles in this area
(Cotkor i  i t z  and Ze i le r .  l (X) l  )
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' l 'he 
RIVIS ral t res obtainecl  indicate tar i r ly  sood asrceutent betwcen the transient MODFLOW mclclel

prcdictecl  heads ancl  l lc lc i  obsen'ed w'ater level  e levat ions lncl icat in{ i  t lodel  cal ibrat ion.  Such a
ccl t rc lusic-rn appears reasonablc tvhen consider ing that norc than i i  cr tuple l -eet  v l r iat ion i1 heacl
c ler  at i t tn occurs seasonal lv at  nran1, '  u 'c l l  locat ions across thc modcl  c iomain.

Presentcd on the tbl l t l i l ing pages ure t lepict ionsr of  the histc-rr ical  grounclwl terelevat ion data as
seneratet l  by ' the rcgional  t ransicnt  MODFLOW ntodel  (Figures 4-9).  

- l -h is 
intorr .pat ion is lb l lowecl

bv  a  p resenta t ion  o l ' t ra t ts icn t  MODFLOW n lude l  p red ic ted  resu l ts  tb r the  per ioc i  l io l r  2012-2050
(Figures I0-15).- [ 'hc s i t t l le input parat t reters used for the histor ical  predict ive ntns were usecl  dur ins
the f i r turc precl ict i r  e s inrulat ions.

In th is r l rodel ing i lssL-sst l tent .  spcci f lc  l i rcus has been placecl  on i l iustrat ing the in l l lence that t [e
IRM MIRM puntpine svstenl  has histor ical ly,c.rertecl  on _groLntciv l ,atei- l low patterrrs wi th in the pBG.
-I 'hrough 

thc I t toclel  cal ibrat ion process. th is intbrnrat ion has bcen used to help assess the potent ia l
et lccts that  c l iscont int t i t t i t l t l  t l f  the IRM,N4IRM pumping svslent rr t  the PtsG r, , ,oulc l  exe.r t  on the local
1'1ou regil le o\er the ne.rt fbrty, \,eitrs.

Prt l r  idecl  lzr ter  in th is I l ' tc t t ro are t ransient urodel  generated plots show' ing the possible c i is t r ibLrt ion
ot 'DNT and C"I 'ET at  the tsAAAP si tc.  

- fhe 
rcsui ts obtained are basecl  on the predict ive cal ibrated

trat ls ient  qrol tndw'ater f lou tuoclels.  and inclucle soLrrce loacl ing tu ret lect  contan'r inant leaching
f l ' t l r t l  sot l rcc arei is at  the PBG. Solutc t ransport  r ,vas cvaiuatcd by using MT3DMS, a ntor ju lar3I)
t ransl tor t  t t - toclc l  u ' i th in thc Groundr.r 'atcr  Modcl inq Systcnt (GMS) MODITLOW packagc. With
N, lT3D. thc ct t tct  of  adrcct ion.  c l ispcrsion and chcnr ical  rcact ions on dissolv 'cd const i tucnts in
groundu atcr  cal t  bc s intulatccl  (Zhcng. 19cX)).

' \ t l te:  
Because tro ntodel  solut ion is LrniqLrc.  a l l  ot- the i l lust l 'at ions provic lecl  in th is l lenlo shoulc l  be

r ieri ecl as one possiblc eramplc ot'horr groundrvater f lorv piith'"r,ays ancl contanrinant distribution lnay
look  orer  t in re .

I  993

l ( x )7

l 0 l 0

Prec ip i ta t ion i  Recharge  
l * * r ,( in/r r) I  ( inir r) I

Assumptions

i . (19 |  No t lorn  in  Ot tcr  C ' rcck unt i l  i t . jo ins  the '

Wiscotrs in Rivsr (  south )

1 6 . 0 6 i .  l , l  I  No t1or,r  in Ottcr  C'rcck urrr t i l  i t . jo ins thc
Wiscons in  R i r  c r  (sou t l r )

Not rnuch f lou'  in r i 'ucr.  hcad stagc only 0.5 l i
i tbt l r  c bottorrr  c lcr  at ion

+.  1 ( )  |  Np l lp r , r  i r rOttcr  C'rcck unt i l  i t  io ins thc
Ri l 'cr  (  south )Wiscons in

L;sccl 920rr

i nchcs ' y r )

o1 'ass igncd rcchargc (3 .64414.0)

10.+5 i  6 87 |  0. t { - i6 |  Us. 'd 5(J" i ,  o iavai lablc rccharqc f i r r  the'Norrh
arca:  i5" i ,  f i r r  thc  Main arca:  and l0or ,  fur

I  I  c lcr .c lopcd (pavccl)  arcas
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Renrarks.  
' [ 'he 

IRM purrrping system
star ted  up  in . lune,  1990.  I t  cons is ted  o1
three boundary control  wel ls and one
source control  wel l  (a second source
cont ro l  i ve l l  was  ins ta l le 'd  in  1997) .
Li t t le or no obsenn,able ef tect  on the
water  tab le  sur lace  is  shorvn  in  1990,i ' t

r i 6 I

ry ) "i.

".,11
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Technical Memo - Progress IJpdate
Groundwater FIow and Solute Transport Modeling at BAAAp

Remarks.  
' l 'he 

MIRM was insta l led in
1995 rvipunrping staf i i l tg in . f  r-rne 1996.- l-he 

MIRM real ignn-rent occun'ed in
Sept 2004, with the systern cctrning
online in May 2005. Int luence of
pumping on the w,ater table surlhce
local ly observecl at the source control
rve l ls  and at  MIRM wel l  locat ions.
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Technical Memo - Progress IJpdate
Groundwater Flow and Solute Tronsport Modeling at BAAAp

d  E l e v

Remarks:  Increased water level
elevat ions rv i th in the PIIG in 2005.
Li t t le or no observable ef fect  on water
table elevat ions due to pumping.
tselow. Pumping int luence is af fbct ing
water table elevat ions,  especial ly near
the center of  the puurping f ie ld.

Figure 9. Transient
Groundwater Flow
Condit ions for January,
2010 (MODFLOW)
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Technical Memo - Progress lJpdote
Groundwater Flow and Solute Transport Modeling at BAAAp

Depic ted  in  F igures  l0 -15  are  the
groundwater f low'  condi t ions as
predicted by the transient rnodel over i l
4O-year per iod (20 I  2-2050).

1'he same input paralleters used tbr
the histor ical  predict ive runs were used
dur ing the l i r ture predict ive s imulat-
ir-rns. J-he one notable diffbrence is that
the  IRM/MIRM purnp ing  sys tem has
been discont inued in al l  s i rnulat ions.

Because no model solut ion is unique.
thc enclosed i l lustrat ions shoLr lc l  be
viervecl as one possible erarnple ot'
hor,l ' the tlolv lreld across the PBG area
could change as the aqui fer  system
TECOVCTS.

Remarks.  Basecl  on the t ransient
moclel. increersed rvater table
elevat ions (on the order of  2-5 f i )
can be expected to occur across the
northem part  of  the PBG area
bet rvcen 2012 anc l  2015.  

' fh is  
i s  no t

unerpected as the pur lp ing systen-r
is discont inued and t l re aqui fbr
recovers.  l 'he lnodel  a lso precl icts
higher rvater table elevat ions l i r r ther
south.  a l thoLrgh less change is noted
(on lhe order of  2-3 f t ) .

Ot l ier  c lbservat ions:
e A steepins ol- the hydraul ic

gradient is noted in the r , ' ic in i ty o1'
the WP&L dani  between 2012-
2 0 1 , 5 .

r (iroLrndw,ater t low pathways
w' i th in  the  MIRM pumping area
has charrged. l-he area ol-capture
u , ' i th in  the  MIRM have g iv 'en
w'ay to south and southeaster ly
f low'  rv i thrn the shal lorv aqui lL ' r
svsteln.

H e a d
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Figure 10. Predicted
Transient Groundwater
Flow Condit ions for
January,2012 (MODFLOW)
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Figure 11. Predicted
Transient Groundwater
Flow Condit ions for
January,2015 (MODFLOW)
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Figure 12, Predicted
Transient Groundwater
Flow Condit ions for
January,2020 (MODFLOW)
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Groundwoter Flow and Solute Transport Modeling at BAAAp

' fhe 
direct ion of groundwater f low

w'ithin the shallow acluifbr systern
in 2020 is similar to that noted in
2i)15 - although there appears tcr
be a trencJ towards lnore consistent
southeasterly liow across the
model donrain.-fhis pattem tnay
evrn be more clearly exhibited by'
the rnodel preclictecl sirrrLrlation filr
2030.

-t 'he 
2030 ntodel also continues to

sliorv the consiclerable efl-ect that
recharge along the northern
boundary of the n-rodel is exer-ting
on grour-lclwater table elevations
ancl grclundwater florv pathways.

Remarks. 
-[he 

nrodel predicts
cont inLred increascs in the
elevat ion of  the vvater table
sur lace over r-nuch o1' the
northern hal l 'of  the PBG area.

H e a d
F l o r r  / f t \
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Figure 13. Predicted
Transient Groundwater
Flow Condit ions for
January,2030 (MODFLOW)
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Figure 14. Predicted
Transient Groundwater
Flow Condit ions for
January,2040 (MODFLOW)
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f {cniarks.  I ' l rc r t rodcl  precl icts
re la t i ve  l y  l i t t le  change in  the
elevat ion t l f  the water table
surthce o\'er the rncldel dornain
between 20: i0 and 2040.
Based t ln th is depict ion,  l i t t le
i f  any change can be e.xpected
in water table elevat ions or
grorindwater l lor.v pathwavs
betrvce n 2040 and 2050.

H e a d
E l e v  ( f t )
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Figure 15. Predicted
Transient Groundwater
Flow Condit ions for
January, 2050 (MODFLOW)
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Groundwater Flow and Solute Transport Modeling ot BAAAp

Nf  ode l ingof  2 ,4 -D\T  Occur rence a t  the  BAAAP PBG

Histor ical  2. '+-DN] 'conccntrat iotrs tneasurecl  in soi l  and sroundrv 'aterat  the Pt lG area \ \ 'ere used to
cal ibrate the t i t l lou, , ins r t rodeis:

I  .  So i l -u  u te r  par t i l i ( ) l t  cquut i ( ) r l
] .  S H S O I L
J  MODFLOW'-M- I -3 I )

' l ' hc 'p r i t t ra rv  
ob jec t i rcs  assoc ia tec l  w ' r th  th is  e lJbr t  $ 'e re  to .  ( l )use  s i te -spec i f i c  tes t i lg ,  l i te ra tu re

data and SESOIL model in,s Iuethods to assess l ikely 2.4-DN'f  loading rates l iom soi l  to
grt l l t t ldwater at  the lbrrr-rer PUC \ \ 'aste Pi t  1WP; are:rs,  (2)del ,e lop a t ransient gt 'o l l tdwaler f lor , l '
at ld ct lntat l i t lant  t ransport  t t t t - rdel  capable ol 'assessing histor ical  2,4-DNl ' tate and transport  in
grt iut tdw'ater:  and ( i )eraluate the l ikel ,v s ' t - fect  tha. t  d iscont inuat ion of  the lRMr'Ml l tM puprping
svstel l l  would e. \en on 2.4-DN' l '  concentrat ions and ci istr ibut ion.

SESOIL is a seasonal  cot lpartntent ntodel  u.hic l i  s imulates long-tentr  pol lutant late and migrat ic ln
in the t lnsaturated soi l  zol ' le ( t iont  the ground surtace to the gror.rnd' ,vater table).  User provic led
ir lptr ts into SESOIL consider thc h,r , 'drologic cycle of  the unsaturatecl  soi l  zone: pcl l lutant
cotrcentrat ions at ld t r lasscs i t - t ' " \ 'ater.  soi l .  ancl  a i r  p i rases; pol lutant nt igrat ion to grguncl  water;
pc-r l lutant rolat l l izat i t ln at  the sround surthce: and pol lutant t ranspi l r l  in washlolc l  cJue to surfbce
rt tnof l 'and erosi t ln at  the qrt l t t t t t l  surthce. SESOIL creates al- l  output t r le w'hich contains ntonthly
resLr l ts tbr  hydrologic cycle col lpol tents.  pol lutarnt  rnass distr ibut ion.  ancl  pol lgternt  conccntrat ign
cl istr ibrr t iot l  f i l r  each layer or st tb lay 'er .  SESOiL aiso generates a f i le u 'h ich contair is pol lutal t  1 lass-
t t l -grouncl- \ \ 'L l ter  leachate quant i t ies enter ins the aqui t -er  l iorn the unsaturatecJ zone. 

' l -h is 
f l le can be

inptrt into the MODf"LO\\"1\4 I ' i [) groLrncJ',\ 'ater t lovu and contantinant transpofi rncldei tbr t irrther
analysis ol '  aclui fbr  and contant inant character ist ics.

A  kc- r  lhc t t l r  i t t  as :css ing  c t t t t t l t t t t i t tan l  ( )ccur rcncc  i r t  t l t c  cnr  i lonr r ren t  i s  thc  s r l i l -ua ter  par t i t io r r i r rg
coef ' f lc ient  (Kd).  uhich relates the amount ol-a speci t ic  chen-r ical  (contanr inant)  bonclecl  to soi l  ys.
the  concent ra t ion  o f  thc  sa l le  subs tancc  d isso lved in  r , ,a te r .  

- fhe  
Kd tb r2 .4 -DN' l 'a t the  BAAAT)

sitc vu'as estirnatec'l bv:

K.1(L/kg) -  C** (mg/L) /  Cl*n (mg/kg),  w'here

( ' " , ,  is  the cctncentr i i t ior-r  o l '1.4-DNl-dissolr , 'ed in water
C' , , ,  is  thc anrount of  2.4-DN-f  sorbecl  to thc soi l

Fic lc l  tucasurecl  2"4-DN'f  concr 'ntrat ions in soi l  and groundvuater,  a long w, i th laboratory anar lyzecl
t t l ta l  orgart ic carbon (- l 'OC) and i i teraturc ralues fbrthe urganic carbon absorpt ion coef l - rc ient
(Koc) wcre used to est in iate Kd. Based or ' '  thrs approach. i t  w'as est imatecl  that  the Kcl  tc l r  DN-f  at
the PBG arci i  ransed l }unt  0.0006 L,kg to 0.062 L, 'kg.

- I 'hrec 
r t t t tdel ing sceni t t ' tos \ \erc cclnrplctecl  l i r r  assessing 2.4-DN' l ' tate ancJ transport  at  the I rBCi.  An

ini t ia l  r t tn (Basel ine)w'as coniplctecl  to assess contanr inant charactcr ist ics pr ior  to remediat ion
being per lbrr t tecl  at  the wastc pi t  source areas. ' l 'h is r ,n 'as fb i low'ed by a post-remecJiat ion scenar icr
(Scenar io l ) that  considered the bene f l t  associated rv ' i t l i  par l rar l  soi l  excar, ,at ion (rer-nov'al  ancl  o l t -s i te
dtsposal  of  the Llpper 30 t 'ect  of  soi i  i , r , i t l i in the source areas). ' l -he second pctst-remecj iat ion scenar io
(Sccnar io  2 ;cons iderecJ  so i l  e . rcara i i r in  and the  b io log ica ! ly -enhanced subsur fhce  t rea t rnent
(U[:SI ' )sy 'stent that  targetec' l  the renrecl iat ion ol- intpactecl  soi ls to a depth ol '60 f -eet.  L incler
Scettarios I anci 2. leachate coltcentrations at the \,r, 'ater table \\ertr e.rpected to decreerse witlr t inre.
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N"lODf:LO\\ ' -M]- iD n 'as calrbrated ui th IRM/MIRM and othcrr  h istoncal ly measurecl  grounclrvater
clat i i  to deterr l r ine l t r ture contatninant distr ibut ion i1- the er ist ine IRMiMIRM pumpin[  systern rvas
discort t inucd. The resional  steady-st i t te MODITLOW' r t rodel .  wi th a cel l  s ize of  400 f i  x 400 f i  rvas
re l l r red  t ts ins  the  G\ \ ' \ ' i s ta ' l ' e lescope Mesh Ref lnenrent  ( - l -MR)  too l  to  a  s rna l le rce l l  s ize  o f  100 f t
. r  l 0 0 t i i n t l r d e r t o b e t t e t ' l o c a t c t h e w a s l e p i t s a n d t h e e n g i n e e r e c i  c o v e r t h a t w a s p l a c e c l o v e r t h i s
area Ol the UAAAP site'. 

- l 'he 
steadv-stitte niodel vv'as then trainsibrnted into a transient rnodel so the

rar iable leachatc cot lccl l t ret i t - r t ts f }ont  SITSOIL runs per lbrnred at  the waste pi t  locat ions could be
input into MODI-LOW-M-l '3D.- [ 'he t l t r . r  rvas est i l t iated by comparing the s iurulatecJ,n,s.  nteasure<J
2.4-DN1- concentrat ions in grouirc lwater ibr the per iod f ior l  2000 to 2005. ' I 'he sei l  renecl iat iorr
act i r  r tv conlpleted betw'een 1999-2007 and the capprns thel t  took place in 2008 \ \e re s intglated in
t l ie MODFLOW-M.l- iD niode I  by f i r r ther decreasing the n ' lz tss input into the systel l  (b io logical
tl 'eatl l lent dccreasecl 1.4-DN1- concentrations" r,u'hil. '  the afbrelitentioned capping rlecreaser] the
t l u r  ) .

C'al ibrat ion of  the SESOIL nrt tc le l  rvas accornpl ished by assessing the concentrzr t ign o1'2, .1-DNl '
prcdicted bl ' the ntodel  i i t  the bottonr of  the soi l  coluntn \ ,s.  those actual ly obsen,erJ.

SESOIL r t tns  re l , r ing  on  l t t c r ts t r red  so i l  c l i s tnbut ion  c la ta  (Kd -  0 l - ' ' kg )  ind ica ted  tha t  the  a l rgunto f -
lcachins to groundwater tor  2,-1-DNT was around 200,()(X) ' . ig, 'L.  A conservat ive c l i lut ion
attet iu i t t i t ln thctor (DAfr)  of  l0 w'ould i i rd icate that  h istor ical  2.4-L)Nl-concentrat ions are
appror i t t - tatel ; , '20.000 ug'L.- i 'h is la luc is cnnsistent w' i th the histor ical  nteasurccl  groundrvater
concent ra t ions  no ted  u  i th in  the  PBG waste  p i t  source  areas .

As  shoun be lou .  the  MODI"LOW' 'M I '31)  run : ;  (con tb ined iv i th  SESOIL oLr tpur )  inc ludec l  a
cal ibrat i t t l t  r l rn as wel l  as lbru 'arc l  nrodel  runs v. , i t i r  and l l ' i thout the IRM/MIRM pumping:

Basc l inc  l9 l (8  to  l (X)7
C'alrbratcd to l0(X)-1005
t 'onccntrat i t lns

l (X)E to  20 l l  Fonr  a rd
IR\4  \1 lR\1  pumpine

l (X) f (  to  l0 I I  Foru urc l
I R \ l  M I R \ l  P u r n p i n g

Var iab lc  \ lass Loading
( B a s c l i n c ) "  I R M , ' M I R M

f iorn SESOII- bcfbrc rcrnccliation rLrn
pumpinu act ivc

Variablc \{trss l-oacling fiorn SESOIt. aficr rcntcdiation rLrn
(Sccnar io l ) :  lRiv l 'MIRM pumping act i r , 'c :  C'apping Inf i l t rat ion
thc Wastc Pi t  (WP) Arca rccl iarsc 0 l r rdav

Variablc \lass Loadin-e fl 'oln SESOiL aficr rcnrccli l t ir)n run
(Sccnar io  I ) :  lRMr \ ' l IRM pu l rp ing  ac t ivc :  C 'app ing , In f l l t ra t ion  in
thc \\ iP ,\rca rccharsc 0 fi, 'dav

Iottgittrdittul

0 . - j :  K d - 0 L , , k g ,

\\ ()

1 
. \ ' r ;a ' .s .  Lot tg i l t t t l i t tu l  t l i . t ;1t t ' t ' . : i t ' i t_ t  - ) - i  ,  Rut io of  i tot ' i :ot t l t t l  l t 'u t t .s t  t ' t ' ;c  t l i .s l t t ' t ' . t i t ' i t . t  to
Ll i .s l t t ' t ' .s i t ' i t . t '  '  |  :  Rt t t io t t l  tc t ' t i t  u l  t t 'dn. \ t ' ( ' t ' . \ ( ,  r l i . ;y t t , t 's i t ' i t t '  to l t t t t ! i t t t t l i t tu l  J i . ;1t11' .1 i1.11,
I)ot'.s ttol ittt ltrt lt, t ltt '  t ' l l t,t t.s of t ltt 'ntit ul or hit., logit.ul t lt,gt'tulutit;tt

. l 'he 
derclopecl  t ransiet t t  n ' rodel  used tbrthe MODFLOW/II1-3D rurns included no recharge

( in l l l t ra t ion)  w i th i r t  the  Waste  I ) i t  a rea  and eva lue l tcd  2 ,4 -DN' l 'occL l r rence under  p re- remedia t ion
and post-remeci iat ion cotrdi t ions.- l ' i ie predict ive t ransient ruclc ie l  (2012 -2050) was Llsed to evaluate
the  e t lbc t  tha t  d iscont inuat ion  o f  the  IRM MIRN{  sys ten t  w 'cu ld  have on  2 .4 -DN' l 'd is t r ibu t ion .

Page 1-5

l0 l l  to  l05 l  Fonrard  nrn :  \ \
lR \ {  MIR\1  Punrprnu

Variablc Mass Loadine f iom SIISOI[-  a l tcr  rcmcdiat ion run
(Sccnar io  2 ) :  IRM.MIRM purnp ing  d iscont inucc l :  C 'app ing
lnl. i l tration in thc \\ 'P Arca l 'cchargc 0 l i,,dav
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('cll l lparison of SESOIL leachatc concentratiorts fbr 2,4-DNl- r-rncJer pre-rerlecliation ancl
renrediat ion scenar ios are shoun in Figure 16. t ror  luture refbrence, the cgncentrat ions obtainecl  arcr
cotlrparrecl to \\/ isconsin Depatltrtent t lf Niitural Resources (WDNR) groundrvtrter quality staldarcls
siren in C'hap NRI '10.  \ \ ' is .  Aclnt .  C'ode. SHSOIL runs per lonleci  unclerthe no renrecl iat ion
scenar i t . r  rndicate that  the concentrat ion of  2.4-DNl-  w' i l l  l ikely rentain fa i r ly  constant at  the Waste
Pit  st l t t rce areas tbr a lons per iod of  t i rne (>500 years).  Part ia l  e.xcayat ign ancJ rentoyal  of  the most
i r l lpacted soi l  in cort lb inat ior t  vu' i t l i  oprerat ion of  the tsES1's1,stem (Scenar io 2)has recJuced the t i r r re
fbr the 2.4-l)N't ct 'rttcetttratit i tts at the soLlrce itrea lo reach acceptable gror-rnclwater quality
standards'( .1 150 vears).  1-hese est imates shoulr j  be consic lerecl  conservat ive however.  s ince no soi l
degraclatron \ \as considered. Bench-scale t reatatbi l i tv  studies per ibnnecl  on DN] ' -cgntainipg soi ls
obtaincc' l  l }onl  other locat ions at  I IAAAP incl icate that  the potent ia l  1br the degradat ion of  2,4-DN'f
(and o ther  DN' f  i sor t re rs )  e r is ts  (N ish ino .  e t .  a l . .  2005) .

5  t  : ,  I  J  I  t  L ! . , r  L  I  r . r  I  r  (  r  r  r  r , ,  r  r .  I  r  . ,  I  i , _ r  r  r
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N'IODFLOW"M-f3D r l t t - ts rrs ing the loadir tg c i )ncentrat ions t iont  SESOIL rvere perfol lecJ c ln the
transient nlodel  orerthe per iocl  t i r tnt  2000 to 2005. The purpose ol ' these simulat igns was to assess
hou the I l todel  predictecl  1. .+-DN' l '  concetr t rat ions rn groundw'ater compared to t le lc l  observert ions
obta ined orer the  sa l l le  t i t t re  per ioc l .  Contaminant  sourcL ' loac l ingc ; f  2 .4 -DN' l ' i n to  S ITSOIL  has
been based on the 2005 soi l  inrest isat ion study conrpletecl  by Shaw'fbr the Pt lG Waste Pi t  areas.
l - inre ser ies plots show' ing the Inodel  predic led cJistr ibut ton ot '2,4-DNl ' in ground\\ ,ater over t i rne
\ \ere then dereloped. Cal ibrat ion ot ' t l ie StrSOlL moclel  consisted of  contpar ing the loacl ing
concentrat ions fbr  2. '1-DN-[ ' .  re lat i re to those obserr , 'ecl  in grounc' lwater.  Histor ical  rnocJel  runs
sht lued a relat i re lv poor conrpar ison between the cal ibratron resul ts and real  data.  I ruture
predictive rLlns \\ 'ere tnade but they' \t 'ere not accLiratc. 

' fhis 
appeafs tcl be due tct the preselt rnodel

i r lptr ts being orer lv conscr\at i re.  Further assessmcnt of  contant inant dispersi6n and the r . rse of  the
IVII-3D chernicarl reactit-rn packaee to sit-t iulate desradaticln processes in the natural enr,,ironrlent is
ant ic ipated to restr l t  in a t ransicnt  nrocJel  fbr  DNT that better cal ibrates to histor ical  concl i t ions ancl
nrore l ikel .v represents t i r ture condi t ions.

I lodel ing of  CI 'ET Occurrence at  the BAAAP PBG

Histc l r ical  C-f l r - f  concL- l l t r i l t ior ts t r te l tsurecl  in soi l  anc' l  -eroundu,ater at  the PUG i l rea were used to
cal ibrate the t ransict i t  (non-pur lp ing) N4ODFLOW,'N4T3D nrodel  iJeveloped fbr th is contaminsnt c l l -

Figure 15.

2,4 -  DNT Source
Loading Scenar ios

2,4.DNT
Leachate
Concentration

WDNR NR, I40
Enforcement Standard
(ES), 0.05 ug/L

WDNR NR 140
Preventive Action Limit
(PAL), 0.005 ug/L
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col lccrn.  Si te-speci l lc  test ing data and l i terature values obtainerJ f }om pr ior  invest igat ion conclucted
at t l ie PBG \ \ere t tsccl  t t t  dcrelop l ikely C1'ET loading rates f ionr soi l  to grounclwater at  the f r r rmer
I ' } I IG \ \ /aste Pi t  areas (StTSOIL ntociel ing \ \ ,as nol  enrploi ieci  forC'- i ' t r l - ) .  As wars the case with 2,4_
DNl-.  the t ransient t l lodel  w'as dereloped to t i r r ther evaluate the l ikely et lbct  that  c l iscont inuat ion of
t i le IRM'MIRM ptrrnpinu s-\ 's te l l l  vv 'ould e.rcr t  on t" fE' l -concentrat ig ls ancJ distr ibut ion.

C'1-tr l '  concentrat ions in soi l  and groundw'ater.  a long w i th iaboratory analyzed total  
' fOC- 

and
l i tcrat t t rc ral t tcs lbr  Koc \ \cre usecl  to est inratc Kd. Valrres enterecJ into the chemical  react ion
packaue of  M. l '3DMS consistccl  of  bulk densi tv and the t l rst  ordersorpt ion coelJ lc ient  ( l inear
ist l thentr) .  No other chcmical  or  b io logical  degradat ion processes were usecl .
- Ihree 

nlodel in-e scct tat ' i t ts  t rcrc 'Conlpletecl  tor  assessing C-l 'E1' fate and transport  at  the PBG. An
in i t ia l  r t t t l  (Base l ine)uas  contp le lcd  tb r  2010. ' [ ' h is  n toc ie l ing  rvas  tb l low,ec l  by  the  coprp le t io l  g t '
Iv IODFLOW'MT' iD simtr lat ions that considered histor ica!  C'- fEl 'cor lcentrat ions over the per iocl
f ionr  1988-2010 ( lRM,MtRM puntp i r i -u  ac t i ve) .  The f ina l  mode l  scenar io  cons is tec l  e l 'per tb rnr ipg
lb ru 'a rd  (p red tc t i re ) runs  f io tu  20 l2 -2050 ( lRMI 'MIRM pumping c t i scont inLred) .

. \ r r l t ' . s  L t t t tg i t t r t l i t tu l  t l i . s ;1 t t ' t ' . s i v i r r '  "  l j .  Rut io  o l  hor i :o r t l t t l  t t ' ( tn . \ ' t ' ( ' t ' . \ ( ' t l i : ;1 t t ' t . . s i , , . i t r  ro
Rt t t io  t i f  t ' t t ' t i t ' u l  l r (u t . \ \ ' L ' t ' . \ ' t '  t l i s l t t , t ' . s iv i r t '  to  lo t t ! i l t t t l i t t t r i  t t ' i . s1 t t , t ' . r ' l l . l r t  -  0 .01  , -  K( !  - -  0  L
t  l t r ' t r t i c t t l  t l t : .q t ' r t t l t t l i o r t .  l t t r t  t to  l t io lo . { i t ' i t l  t / t ,g t ' t i t i u f  io t t

I r t r t c i t t r t I i n u I tl i.s 7 tt' t'.t i t' i t.t' 
. ( ). ) ;

kg- i ; i t ' l t rr la tha el lact.s of ' .sorrtt '

l-he transient MODFLO\\'"1V1-f3D rnoclel der,'eloped to assess C'] ' lr l ' f irte ancl transport at the PtsG
was cal ibratc 'd against  h istor ical ly nteasr i recl  groLrndw'ater <Jata l ic l rn 2000, 2002,2007 anct 2010.
The regional  steadl , ' -state MODI'LOW rrodel .  r 'u i th a cel l  s ize o1'400' .x 400'rvas ref lned to a
st l la l ler  cel l  s ize of  150'  . r  150'  tn order to better locate the rvaste pi ts and engineerecJ cclver placecl
overthis area t l f  the I IAAAP si te.  ln i t ia l  l t rodel  n i i is  shovu'ed that the (" I 'E ' l 'contaminant plurne
crtended bc;-oncl thc boundary tt1'the retinecl grid how'er,er, ancl therefbre lse of this relinecl rlodel
w as abancionecl.

J- l te t ransient r l lodel  s in lu lat ions t i ) rC'1 'Fj- l  are based on the representat i r reness of  the histor ical
predrct tve r t r t ldel .  \ \ ' i th that  said hou,ever.  uncertainty rernains regardins the actual  source(s) of  the
C"l ' t r - f  and the concentrat ion that w' i l l  be leached to groundu'ater or, ,er  t ime. Grclunclwater C' l 'F. l '
conccnt ra t ions  o l -500 L le 'L  (Layer  l )and 100 ugr 'L  (Layer  2 )  rvere  used tb r  the  in i t ia l  s t rc rss  per ioc l
(1012).  u. i th concentrat ions decreasing f i r r ther or, 'er  t i r r re.  

- l -he 
values used lbr  source loading arc '

largcly err lp i r ical  ancl  based on professional jLrdglnent.  As w' i th i i l l  nunter ical  grogldwater f low ancl
sol t t te t ransport  r t r t ldels.  assutt- tpt ions t lade to acldress inherent uncertaint ies associatecl  lv i th the
t t loclel  l t tay resul t  in di f terent f lndings t l ' ian notcc- l  dur ing th is ntodel  assessrnent.

C' l 'E l -sroundwater concel t t rat iot" ls and distr ibut ion as precl ictecl  by ' the c- levelopccl  t ransient rnoclel
tbr  t l rc per iocl  f ion-r  2012-20-50 are show'n on FigureslT-22. 

- fhese 
resLr l ts colnpalre lavorably wi th

f le ld obserr  ecl  conce ntrat ions repoftec1 tbr 2010. Rer larks are pror i t lecl  below'.

Mode l  s imulat i t lns f i r r  20l l -20.10 shon cont inued lengthe'nins ancl  r ,v ic ' leninq of  the Cl ' f111'plupre
orer t i t l re.  In the absettce of  puntpins.  srolrndw'ater t lorv patterns have changed rv i th in the PUC
area. Ur lc ier  sLtch ct lncl i t ions.  precl ict ive rnodel  s inrulat ions show that the Cl-ET' lvt l l  tencl  to migrate
ll- lorc east\\ard. and lirrther sottt l l  towards Prairie ciu Sac. O.u'ertinte, the model preclicts that C'I 'H-l '

l c )9 t i  to  20 l l  Foruard rLut :  \ \
l R \ 1  \ l I R \ l  p u n r p r n u

v'ar iablc l \ ' lass l -oading t iorn Si tc Invcst igat ion Rcsul ts;  IRMr'MIRM
purnp ing  i re t i r  c  (us  L rppropr iu tc )

l0 l l  to  20-5 t1-punvard  nrn :
n  o  IRM \1 lR\1  Purnn ins

Variablc \ , {ass Loading l iorn Si tc Invcsr ig l i t ion l tcsul ts:  IRM,, 'MIRM
1' lurnpine di  scont i r ,uccl .
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Groundwat er, 2A12 [ayer 2)
MODFLOW / MT3D

CTET Concentrat ion (ug/L)

0 .1 -0 .s
0 .5 -5 .0
5.0-25

NR 1.40 PAL: 0.5 uglL
NR 1.40 ES: 5 ug/L

Figure 17. Model Predicted CTET in
Groundwatet, 2012 (Layer 1)
MODFLOW / MT3D

'  , , ':  i  l t
.  t :  I'\. 
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' . , .  r  ' \ ,
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f f i . . . ,

' f f i ; t . @ .

- . - '  
, l * ,

; ' , .  r .  . ,_r,tr ,  u -

Figure 17b. Model Predicted CTET in
Groundwatet, 2012 (Layer 3)
MODFLOW / MT3D

Figure 17c. Model Predicted CTET in
Groundwat et, 2A12 ( Layer 4)
MODFLOW / MT3D
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conccntrat iot ts i t r  grouttd\ \ 'ater w' i l l  decrease, n ' i th only sr-nal l  areas of  the contant inant plumc
conta in ing  C ' - fET a t  le re ls  abr t rc  5  ug 'L .  the  WDNR NRl40 ES.  An t rS  erceedernce f i r rC .1-E1 is
not predictecl  bv the 2040 n-roclel  s i rnulat ion.  At  that  t inrc ' .  i t  is  ant ic ipated that the ma. jor i ty of  the
p lun te  w i l l  con ta in  C ' - l - t r - l ' a t  concent ra t ions  be tueen the  NRl40 ES and PAL (0 . -5  ug /L) .

As shor l t r  on l r iqures 22-] lc.  the model preci icted C' ] 'H' f  concentrat ions tbr2050 decrease with
dcpth and the deeper ntodci lavers atre not as aftected bir the C]'tr ' f contantinant plunre. Comparison

Figure 18. Model Predicted CTET in
Groundwater, 2015 (Layer 1 )
MODFLOW / MT3D

Figure 19. ttlodel Predicted CTET in
Grcundwat er, 2020 (Layer 1 )
MODFLOW / MT3D

Dav id  S .  Vo igh t ,  PG,  CPG Page 1"9

Draft Coirv - Do not Cite

S e p t e m b e r , 2 O 1 , l



Technicol Memo - Progress lJpdote
Groundwater Flow and Solute Transport Modeling at BAAAp

ol ' the 2050 l lodel  s i r t ru lat ion i l ' i th ear l ier  precl ict ive
nrns shows a decrcasc in C' ' l ' f r l 'col tcentrat ions across
al l  nrodcl  la l 'ers.  suggest ing that the plrune w, i l l
stabrl izc and shrink. I t  is e.rpected that longer predict ive runs (beyond 2050)
t rhcn  the  concent ra t ions  w i th in  the  CTt rT  p lun te  c iecrease be low the  NRl40

may help detennine
I)AL.

CTET, uglL

T
I  2 5 0 0

I  r o o o

1 0  0 0

5 0 0

0  1 0

CTET, ug/L

I  
30 .00

I  z s o o
Ir  2 0 0 0

1 0  0 0

5 0 0

0  1 0

Figure 22a. Model Predicted CTET in
Groundwater, 2050 (Layer 2)
MODFLOW / MT3D

q
c

Figure 22. Model Predicted CTET in
Groundwater, 2050 (Layer 1)
MODFLOW / MT3D

Figure 22b. Model Predicted CTET in
Groundwater, 2050 (Layer 3)
MODFLOW / MT3D
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Studl Limitations

' l ' l i is  
repor l  has bee n prepared lbr  Baclger 

' l 'echnical  
Sen' ices.  LLC. Re l ia lce on the obsel , 'at igns.

l indings. conclusions and rccott- l l t tendat ions contained herein br,  others wi thgut the expressed
appror al  ot ' l3adger 

. l 'e 
chnical  Scn, iccs.  LLC' is prohibi tecl .

The corlrpleted stl lutc tretnsport ruodeline efl 'ort shoulcJ be conslclered an orc-ler-et'-magnitucle
est i l l late regarding how'sroi tnciw'ater f low ancl  the contartr in i , ,nt  of  concern (C' . I -ET) present rv i t l i ip
thc PBG rar ics spat ia l lv  o\er t inte.  I ' i re rrodel  rcsul ts obtained erre c l i l 'ect lv related to the qual i ty and
acct l racv ol ' t l ic  I lodel  input pararnetcrs.  and ma;r  be al l 'ectecl  by t i re inherent var iabi l i tv  of ien
associated with inrest iqat ion data col lect icn andr 'or  iabo'atory analysis of 'such r lata.

( 'ontarninant plrur le occt t r re nce as predicted by thc current tnodel ing et lbr t  is  basecl  on reasonable
asstt t t lpt ions t l rade dur lng nrodcl  set-up atrd e.recut ion.  As needecl ,  ad. justnrents w,ere prade tc l  the
ttrodel paralreters so pltrt l lc ctinllgtlration reas,.rnably rcpresente,J historical erncl ptore recent
contarninant t re nds.

Al l  r r roclels derel t lpcd herein should be consic- lerec!  u reasonable Cepict ion of  e.r ist ing s i te concl i t igrrs.' l 'he 
resul ts obtained are not to be consic lerecJ 1o rcpresent actual  s i te concl i t ions.
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